


REFINED and IMPROVED! 
Oke eur * * 
Be how MESA 





WINNING wide 


approval and use 
throughout industry 
since its introduction 


as the most scientifi- 


cally precise and de- 
pendable means of 
measuring and record- 
ing oxygen in other 
American- 


M.S. A. 


gases, this 
built Oxygen 
Recorder now is avail- 
able completely assem- 
bled on a steel panel, 
simplifying installation 
and maintenance. This 
instrument accurately 
and continuously meas- 
ures and records OXy- 
gen content of process 
gases, excess air in 
products of combus- 
tion, and air in gas 
transmission systems 

with proved reliability 


in service 





@ Other improvements include a scrubber for removing acid 
gases trom the sample, an improved method of recirculating 
life of 


this material, an improved motor drive for solution pumps and 


electrolyte solution adding several times to the useful 


electrode shaft, a new sample flowmeter and new simplified 


controls, all of which are described in detail in 


DW -2. 
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Timely in 1931; Timelier Today 


N THE June 1931 Instruments there was published a 44- 
| page article* which was the first systematic treatment 
all classes and types of industrial timing and scheduling 
struments. This article, therefore, was a potential history- 
maker. Fortunately it was given its chance and it did make 
history, for four reasons: (1) Because of its informative 
value. (2) Because ten thousand copies of the June 1931 
ssue were printed and circulated throughout all industries, 


It is because time is money that under normal conditions 
the application of automatic time control instruments ef 
fects money savings. Therefore, since these instruments 
Save money under normal conditions, they can increase the 
time-rate of production in this emergency. 

But these assertions are too sweeping to be convincing. 
The reader doesn’t believe that he can turn to any of the 
following pages, order a gadget, install it in his plant, and 
... presto, the Axis Powers are licked! Let us look into the 
principal phases of the subject. First, let’s define the sub- 


ject. What do we mean by Time Control? The control of 





reaching the great majority of in- 
strument-minded executives and 
ngineers. Because industrial pro- 
duction was so low that these men 
were not too busy to study the long 
article, experiment with a few sim- 
ple time control devices and order 
special-purpose controllers — or at 
least prepare in 1931-32 the speci- 
fication to be sent out when indus- 
try would begin to recover. (4) 
Because instrument-makers _like- 
wise saw the possibilities and were 
ready when industrial production 
began to shoot up in 1933. 

Result: it was in 1938-35 that 
time control instrumentation dis- 
played its most phenomenal growth 
and diversification. Increasing use 
of these instruments aided indus- 
try to produce more and better 
things, at lower prices and at 
higher profits. 

Today, industry’s chief problem 


The Silver Anniversary of 
Modern Fluid Metering 


Since June 1916 when it was organized with R. J. S. 
Pigott as Chairman, the A.S.M.E. Special Research 
Committee on Fluid Meters has not merely kept up 
with advances in flowmeter technique but has pro- 
moted progress year after year. Its reports have been 
and are the bible of flowmeter users. There are two 
reasons for this outstanding success. One is Pigott's in- 
spiring Chairmanship and masterly leadership of this 
committee all these years. The other reason is that in 
1914 (at the age of 28!) Pigott had transformed the 
Main Research Committee from a dead ornament to a 
live organization; replaced ‘‘famous names’’ by execu- 
tives; created the scheme of special research commit- 
tees; and devised methods of raising ample funds for 
each research project. We believe that this quarter- 
century of fruitful achievements should be celebrated— 
and by a wider circle than the A.S.M.E. membership, 
because this work has enriched every technical field and 
because Pigott’s co-workers have represented all these 
fields. Some engineers we tried to line up said that a 
meeting is out of the question these days. If so, the 
celebration will have to be ‘‘on paper’... and we 
hereby open it on this page in the name of thousands 
of Instruments readers who have reason to be grateful 
to the FMR Committee. Their salute, in their lan- 
guage, is as follows: ‘In 1916, errors of 30% were not 


time is a metaphysical fantasy. All 
we can do in industry is to control 
the performance of men and equip- 
ment while time flies. 

This is done most directly, of 
course, by temperature controllers, 
pressure controllers, and so on. 
But time itself is a processing or 
operating condition, as are temper- 
ature, flow, humidity and the other 
familiar ‘controllables.” Just as 
there is One Best temperature for 
any process, so is there One Best 
duration — as is known to anyone 
who has boiled eggs, or taken 
photographs. Practical examples 
will oceur to chemical engineers, 
steel treaters, textile dyers and 
finishers, rubber technologists, and 
to anyone connected with food- 
product industries. In all such pro- 
cesses the One Best duration is not 
the shortest; and mere speeding-up 
would spoil the products. 

Another industrial aspect of time 





is not to create and woo profitable 
markets but to make more and 
more Defense products, faster and 
faster, so that the Arsenal of 
Democracy will not suffer from the deadly disease known 
as “too-little-and-too-late.” That is why this issue is devoted 
to deseriptions of devices which can help to step up the 
time-rate of America’s productiveness. The need for infor- 
mation on timing and scheduling instruments is more vital 
than it was ten years ago. Since today’s need springs from 
lifferent conditions, the type of presentation is different, 
but essentials remain. Therefore, portions of the 1931 ar- 
ticle are interspersed among up-to-the-minute descriptions. 


accuracy is the 


Problems change; Elements don’t 


In normal times, the usual problem is to produce a better 
tem for less money. Industry’s problem today is to turn 
ut more units of each item ordered by the War and Navy 
Departments per unit of productivity (plant crew), per 
nit of time regardless (or almost regardless) of units of 
currency. On the surface the two problems are radically 
\ifferent. But when they are resolved into their elements, it 
nay be seen that certain time elements remain unchanged. 
\ crude way of expressing the idea is this: To transform 
ne equations of normal-conditions problems into those of 
nergency problems, apply the identity “Time is Money.” 


7 F. Behar, “Timing and Scheduling Instruments” (second part). 
struments, June 1931, pages 309-352. Some quotations, however, 
from the first part (May 1931). 


unknown; to day, a 3% error is not tolerated and 1% 
rule. Well done!”’ 


is the division of total duration in- 
to intervals or periods, as sug 
gested by the words “sequence” and 
“schedule.” It may be called time management and its rela 
tion to speed of production is obvious because without proper 
synchronization in any plant, some of the men and of the 
equipment will wait idly during part of the time. 


What Time Controllers Do 


In the following pages there will be found numerous 
forms of automatic time controllers. It may be helpful to 
classify them here by what they do. One convenient scheme 
is to distinguish between snap (‘‘on” and “off’’) actions and 
gradual changes. This gives three classes, the third being 
the combination: 

I. Snap Actions or Impulses.—(1) A sequence in which 
all intervals between impulses are definite; all adjustable 
together. (2) A sequence in which some intervals are ad 
justable together, independently of the other intervals: the 
“two-shaft” principle or its equivalent. (3) A sequence in 
which the schedule of starts is fixed, the durations of ali 
started events being adjustable together. (4) A sequence 
in which some durations are dependent upon conditions 
other than time. Example, a cam stops unless the pressure 
in a certain part of the processing apparatus has dropped 
down to atmospheric; and the main sequence is resumed 
automatically—after seconds or (Continued on page 186) 
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Automatic TIME Controller 


PNEUMATIC ELECTRICAL ELECTRONIC MECHANICAL HYDRAULIC 


INTERVAL TIMERS TIME SWITCHES IMPULSE TIMERS CYCLE CONTROLLE 
PROGRAM CONTROLLERS TIME DELAY RELAYS SEQUENCE CONTROLLERS 
AUTOMATIC TIME-TEMPERATURE, TIME-PRESSURE, ETC., CONTROLLERS 


Introductory Editorial o7 preceding page; Quick-re ference Index on page A-J 


American Gas Accumulator Company instantaneous passage of the remaining gas from lowe! 


upper chamber. This causes a quick final movement of 1 


The “Agastat” spindle operating the snap action switch. (4) When 
control circuit is de-energized, the weight of the core ; 
the spindle assembly, together with the released spring té 
sion, immediately recycles the unit, returning the compr 
sion diaphragm and contacts to their original position. T] 
instantaneous movement draws the gas from the uppe 
the lower chamber through the quick-release valve. T| 
valve then closes; the unit is ready for another operatio1 

The operation of a “Group 2” Agastat (arranged to fun 
tion a predetermined time after the control circuit is d 
energized) is in three steps: (1) When the control circu 
is energized the core makes a complete stroke compressi! 
the spring and transferring the switch from its normal p 
sition to the transferred position. (2) When the control ci: 
cuit is de-energized, compression from the spring is trans 
mitted through the spindle to the compression diaphragn 
of the lower chamber. The diaphragm slowly forces the gas 
from the lower chamber through the (adjustable) bleeding 
valve, into the upper receiving chamber. (3) When the 
compression diaphragm reaches a fixed point in the upward 
stroke it trips the quick-release valve, permitting insta 
taneous passage of remaining gas from lower to uppe 
chamber. This causes a quick final movement of the spindl 
returning the snap action switch to normal position. Thé 
unit is then ready for another operation. However, if th« 
control circuit is again closed before the expiration of tl} 
delay interval the switch will not return to normal until 
complete delay interval has occurred. 


Purpose of this instrument is to introduce in electrical 

cuits a time delay adjustable from a fraction of a second 
to fifteen minutes. Time period is adjusted at factory. Tim 
ing principle is similar to that of the company’s unattended 
marine lighthouses which flash more than ten million times 
a year for many years. Timing head contains two chambers 
‘connected by (a) an adjustable bleeding valve and (b) a 














American Schaeffer & Budenberg Instrument 
Div., Manning, Maxwell & Moore, Inc. 


Interval Timer Feature for Temperature and Pressure 
Controllers 





This manufacturer’s air-operated automatic controlle 
(recording or non-recording) may be equipped with a tin 
ing device, the function of which is to hold the diaphragn 


quick-release valve. Agastats are available for the control 
of a.c. or d.c. circuits, sixteen voltages being listed by 
maker. Agastats operate 15% of rated voltage but timing 
period is unaffected by voltage fluctuations. Electric switch 
portion is interchangeable, eighteen different contact ar 
rangements being available. Various enclosures and mount 
ings are available. Apart from all these varieties, however, 
Agastats are available in two distinct categories, desig 
nated “Group 1” and “Group 2.” 

The operation of a “Group 1” Agastat (arranged to 
function a predetermined time after the control circuit is 
energized) is in four steps: (1) When the control circuit is 
energized, the core makes complete stroke compressing the 
spring. (2) Spring compression is transmitted, through the 
spindle, to the compression diaphragm of the lower cham- 
ber in the timing head. This diaphragm slowly forces the 





gas from the loWer chamber, through the (adjustable) 
bleeding valve, into the upper receiving chamber. (3) When 
the compression diaphragm reaches a fixed point in the 
upward stroke it trips the quick-release valve, permitting Fig. 1 Fig. 2 
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tor valve open (or shut) for a specific duration, irre- 
etive of the temperature or pressure for which the 
troller has been set. The interval timer is mounted on 
panel if used with a non-recording controller; it is 
inted on the case of a _ recorder-controller; its dial 
inted flush with the panel (see Fig. 1) or case. 


ne-temperature Control 

‘{merican Time-Temperature Controllers.” This is a 
nbination of an “American Recording Thermometer” and 
“Controlograph” with a cam. Both instruments are 

unted on a steel panel (see Fig. 2) and both operate 
ym the same thermostatic system. The cam itself is a re- 
oduction of the chart on a round piece of metal. “Separate 
ams are inexpensive and easily cut.” 


American Timer Corporation 

| EpiTor’s NOTE—No reply to repeated notices of this 
urvey. Information below has been compiled from our files. ] 
“Sentinel” Timers 

One model of these, though developed for household elec- 
trical appliances, appears to be suitable for timing plant 
and laboratory devices on 110-volt 60-cycle supply drawing 
ip to 15 amps. It has two clock-like timing dials (for ‘“on’”’ 
and for “off” times) and a 4-point main control knob (‘‘man- 
ual,” “off,” “on” and “set”). In operation, therefore, it closes 
a circuit at a predetermined time and opens it at another 
predetermined time; or it does both with one setting; or it 
performs either operation alone. 





Automatic Electric Company 


General Statement (from letter transmitting selection of 
company’s literature): 

“Accurate time intervals can be provided for almost any 
purpose of electrical supervision, recording, or control, by 
the use of Automatic Electric relays or switches, or both, 
properly combined to meet specific requirements. These de- 
vices are described and illustrated in our Catalog of Elec- 
trical Control] Apparatus [This is a 48-page book describing 
more than 100 items.—EDITOR]. The following brief notes 
may suggest some of their possibilities. The application of 
these products as timing devices is limited only by the in- 
genuity of the designers.... 

“Many timing requirements can be met very satisfactorily 
by merely making use of the time lag which occurs in the 
operation and release of a relay. The time intervals pro- 
curable in this manner vary from 0.002 second to three 
minutes, as shown in the specifications of the various relays 
(“Operate Time” is the delay procurable on the closing of 
the relay circuit; “Release Time” is the delay on the open- 
ing of the circuit). These delays are provided by the use 
of special relay coils, armatures, oil dashpots, contact 
springs, and other details of construction. Further delays 
can be secured by taking advantage of the charge and dis- 
charge time lag of condensers, or in various other ways. 

“In other cases, it is required that a series of electrical 
impulses (momentary closings of an open circuit, or open- 
ings of a closed circuit) be produced at regular intervals. 
Such a series of impulses can be secured by combining three 
relays in a simple circuit arrangement, the time interval 
between pulses being determined by the characteristics of 
the relays used. By proper adjustment of the relays, and 
the use of condensers, dashpots, etc., time pulses can be 
secured to meet all usual requirements. 

“Where time intervals must be exceptionally long, or 
where irregular intervals may be needed, rotary stepping 
Switches may be used, responding to impulses produced in 
some manner such as the above, and transmitting an en- 
tirely independent series of pulses which are produced as 
the rotary switch reaches certain points in its rotation. 
With this method of pulsing, time intervals may be readily 
varied by proper selection of contacts, and two or more 

a series of pulses may be produced simultane- 
URIY. 





“In the absence of a specific requirement, it is impossible 
to give more than a general outline of the possibilities in 
automatic timing with relays and switches. 


Description of a Special Timer 
[Condensed from article by D. C. Clegg in Automatic 
Electric Review, March 1940. |] 

Tucker and Andreas, Massachusetts Institute of Tech 
nology, developed a method of determining the surface ten 
sion of a liquid from a photograph of a pendant drop of 
the liquid. It was necessary to devise a method of operating 
the pendant drop camera automatically. The timing device 
had to possess great flexibility, since it would be required 
to perform under varying conditions. Its accuracy had t 
meet the requirements of a scientific laboratory. Several 
possible methods were pursued fruitlessly before a solution 
was hit upon, utilizing six standard Automatic Electric 25 
point rotary switches, one 11l-point switch, and a group of 
associated keys, relays, lamps, and solenoids. The equipment 
is assembled and wired in a compact unit, specifically de 
signed to require a minimum of attention from the operator. 

This unit, composed of ordinary electrical control equip 
ment, is capable of measuring intervals successively by 
powers of two seconds (1-2-4-8-16-32-64 . .. 2'° seconds) 
as well as “common” intervals, such as 5, 10, 15, 30, and 60 
minutes, and 2, 3, 4, 5, 6, 7, 8, 9, and 10 hours. At each of 
these intervals, electrical impulses operate the camera, ex 
cept that at the operator’s option the device is capable of 
skipping any operation. Provisions are also made for turn 
ing on the main exposure lamp three minutes before ex 
posure time and off again after the exposure. For the first 
2,474 seconds of operation, the main exposure lamp remains 
on. The operator is only required to set the instrument’s 
manual controls for a preselected set of operations, and 
start it. The rest of the work is done automatically. 

The timing is accomplished by a series of four 25-point 
stepping switches. Impulses generated by a synchronous 
motor move the first switch at the rate of one step per 
second. The second switch is driven by the first, and travels 
one step in 25 seconds, in turn driving the third switch one 
step in 625 seconds, which drives the fourth switch one 
step in 15,625 seconds. Two more 25-point stepping switches 
act as selectors to choose the set of contacts on the timing 
switches which will be energized at the desired time. These 
two selector switches are synchronized with the first timer 
switch to step once every second, also. Contacts on these 
selectors are chosen manually by means of lever keys. Thus 
the operator determines in advance at what time he wishes 
exposures made, and as the wipers of the two selectors pass 
over any chosen contact, a circuit is formed through the 
contact, through the contacts of the proper timing switches, 
and to the solenoid which then operates the camera shutter. 
The first selector switch selects powers of two seconds, as 


follows: 


Switch Switch Switeh Switeh 
Interval Seconds No. 1 No. 2 No. 3 No. 4 
] 1 1 0 0 Q) 
2 2? 2 0 0 0 
; 4 4 () 0 0 
4 8 8 0 0 ) 
5 16 16 Q) () 0 
6 32 7 ] 0 0 
7. 64 14 2 0 0 
8 128 3 5 0) 0) 
and so forth. The list of “common” intervals is picked by 


selector switch No. 2. 

Associated with the six 25-point switches is a network of 
relays and an 11-point stepping switch. This 11-point switch 
acts as a sequence switch to operate a solenoid connected 
to the camera shutter, following which it operates the plat 
changing mechanism in proper sequence. 

Although the control device was developed specifically for 
use with the M.I.T. research camera, it is applicable to any 
process requiring a series of electrical impulses at intervals 
which may be pre-selected by the operator, even though the 
operations extend over many hours of time. 
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Automatic Electric Manufacturing Co. 


General Classification 


This company manufactures only automatic timers, etc.: 
‘Time Switche electrically and manually wound; Flash- 
e7 one-circuit, alternate color change, spellers, chasers, 


manual or automatic 
automatic 


combinations, 


relays; Interval Timers 
Time? 


eset; Program or Signal manual o1 


. > ] j 
reset: Special Control 


rime Switches 

These are ordinarily used for opening and closing circuits 
it set intervals in hours. The 24-hour dial is their 
distinctive feature. Other features of this company’s Syn- 


each 24 


chronous Time Switches are as follows: (1) Windows in all 
cabinets, visible dial and visible ‘“‘new style” trip levers; 
bright for “on”, black for ‘off’; (2) Interchangeable dials 














for one or two sets of trip levers; (3) Self-starting syn 
chronous motors operating at —20°F.; (4) Settings as close 
as 15 minutes between and “off”: with two sets of trip 
levers, next “‘on” operation as close as 1h.45m.; (5) Motor- 
indicator; (6) Manual control. These features 
characterize all time switches; in addition, the Sunday and 
holiday cutout feature is standard on all 45-amp. models. 

The regular models from 7 to 45 amperes. The 
company manufactures also two extra-heavy-duty double- 
pole types: “No. 1250” rated 50 amps. per pole (100-amp. 
split load) and “No. 1290” rated 90 amps. per pole (180- 
amp. split load). are known as Solenoid Time 
Switches. The clock is merely used to keep time and to pro- 
vide circuit to operate the solenoid in the switch unit. The 
cabinet naturally is larger (15”x14 146"). 

“Model 150-B” is completely adjustable to provide either 
open-circuit periods throughout 24 hours. 
Long and short pins can be placed in the dial. A long pin 
provides a period of one hour; a short pin a period of half 
an hour. Using these in combination provides any operating 
schedule wanted. Capacity, 10 amps. 

The company manufactures small unenclosed time- 
switch units for installation in connection with the products 
of other manufacturers. 


“on” 


operation 


range 


These 


closed-circuit or 


also 


Interval or Process Timers 

Thes with automatic 
reset, for practically any desired maximum length of time, 
or cycle. Both types are fully adjustable from zero to the 
maximum time. The steps by which a unit is adjustable 
depend on its maximum timing period, as these steps are 
proportionate. All are “special” to meet individual specifica- 
tions, but all are similar in basic design and construction. 
They may be furnished with or without interconnection be- 
tween Line and Load terminals. (Without interconnection 
it is possible for the timer to be installed on a.c. of one 
voltage and frequency and control a load operating on d.c. 
or a different a.c.) 

Interval or Prbcess Manual Reset—These 
can be furnished for any cycle in seconds, minutes, hours 
or days. By turning the indicator hand to any desired 
point on the dial, the operator starts the timing motor and 


are available with manual reset or 


Timers wit] 
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the indicator immediately starts traveling back tov 
“0.” On reaching this point, the timer will either clos: 
electrical circuit or open it, as specified in the order 
case of a current interruption, the timer will remain ir 

sition until power is resumed. It will then proceed to « 
plete the time interval for which it was set. These tin 
are generally used to give a signal at the end of a set 
terval, such as a buzzer, light, etc. They can be furnishe 
that the signal is given continuously until shut off; o: 
that the signal will be given only for a specified numbe 

seconds, from five up, and then shut off automatically 

timer remaining in this position, with everything “off,” 
the timer off and the appliance on (if so specified) w 
the operator again sets the indicator for the next inte) 
to be timed, repeating the performance. These units « 
also be connected in with appliances so that 

timer will shut off the appliance as well as itself at 

end of the interval. The indicator hand must be set m: 
ually for each interval or process to be timed. These tim 
are equipped with synchronous self-starting motors. T} 
are furnished for a.c. only, and have a capacity up to 


series 


amperes. Dimensions: 612 i 3 

Interval or with Automatic Reset—T 
operator sets the timer for the interval desired, and lo 
the dial in position. He then gets his process in readin¢ 
and presses the button. This immediately starts the timi: 


Proce SS Time rs 





Program timer 


Automatic-reset timer 


motor, and the dial begins rotating toward ‘0’. On reac 
ing this point the timer will open or close a circuit, shut 
self off, automatically recycle to the starting position, a1 
remain there until the button is again pressed, and the pet 
formance is repeated. In the event of a current interru] 
tion, these timers will automatically recycle, in readines 
for the next operation when current resumes. Some units 
however, can be furnished so that they will not recycle 
the current is interrupted, but will remain in position a1 
then complete the particular interval when the current 
A glass window leaves the dial visible. Dimer 
6142" X 4 


restored. 
815’ 


sions: 


Program or Signal Timers 

The Automatic Program or Signal Timer is designed f 
use in connection with a bell, horn, or other type of signa 
for starting and stopping industrial or office work; 
schools, ete. The signals can be arranged to occur at an 
specified schedule, permanently set at the factory. Ejith« 
or both a “Manual Control” and a “Surday & Holida 
Cutout” can be furnished. Units with signals closer togeth« 
than five minutes, or with a program adjustable by the use 
must be quoted on individually. 


Automatic Temperature Control Co., Inc. 


Introductory Statement (from letters transmitting selectio 
of company’s literature): 

“We believe that we have the most complete line of tin 

controls and that we have been manufacturing these instr 


ments for a greater number of years . 
“Any kind of a job which involves the making a! 


breaking of circuits on a certain program can be handl 
by any ATC timer having the right characteristics I 
a Dial Timer or by a Cam Timer, depending on the requir 
ments for adjustability of cycle and/or duration of contact 








whether the adjustability should be ‘infinite’ 0 


s by changing gears.” 
cular Models 
Classification by form is into (1) Dial and (2) Cam. 
I. Each of these two forms may be divided into (1) 
e-Stop, (2) Repeat-Cycle, (8) Combination. 
[I]. Again, all may be divided into (1) Fixed, (2) Ad- 
able and (3) Combination. In the second group there 
(1) Adjustable by steps and (2) Infinitely-adjustable. 
[here are numerous other classifications, some not cover- 
y the entire line. Among them: 
1V—(1) Inside Adjustment, (2) Outside Adjustment. 
V—Starting contacts made (1) Manually at instrument, 
}) Manually away from instrument, (8) Mechanically, 
1) By contact-type instrument. 
VI—(1) Standard combination of reversible self-starting 
nchronous motor, visible index of elapsed time and other 
esirable features; (2) Simpler construction for low-cost 
equirements. 
VII—(1) In standard enclosure; (2) Without enclosure, 
yy mounting in customer’s equipment. 


Specials 

Specially-engineered controllers have been manufactured 
for practically every industry in the country, and have 
consisted mostly of standard parts of regular models, plus 
whatever new parts had to be designed. Many of these spe- 
cials, therefore, are in the process of being added to the 
ATC line of regular models. Other special jobs, however, 
though consisting largely of standard parts, are not likely 
to beeome catalog items because each of them is—as a rule 

a relatively large, heavy and elaborate installation. An 





example is the controller for a hazardous and complicated 
industrial process wherein forty mechanical displacements 
are required to direct and time various physical and chemi- 
cal actions under rigid control of sequence and duration, 
thus necessitating a 270-circuit control system consisting of 
a 270-circuit timer (weighing over 700 lbs.) and a switch- 
board with 270 jack connectors. 
Cycle-Stop Dial Type Controls 

Owing to the large variety of these controls, their charac- 
eristics are summarized by means of five charts and sup- 
lementary notes in a four-page bulletin. Suffice it to 
mention that Classifications IV, V, VI and VII, as given 
ibove under “Regular Models,” are applicable. In brief, 
here are twelve distinct types of these controls. 


‘epeat Cycle Timers Series 4100 

This is a cam type, operated by “Telechron” or “Haydon” 
ynchronous motor (depending on time range). A motor- 
otecting feature disconnects the motor on overload. This 
mer will repeat a selected cycle in any total period when 





current is supplied to the terminals. Adjustment of a split 


cam offers an infinite choice of settings for time-contact 
held from 0 to 100% of the total cycle. The cam, convenient 
ly located, is easily adjusted, and has the ability to retain 
the setting when the timer is subjected to vibration. Six 
ranges for total time are available with standard gear 
trains as follows: (a) 5 seconds to 80 seconds, (b) 1 minute 
to 16 minutes, (c) 3 minutes to 48 minutes, (d) 5 minutes 
to 80 minutes, (e) 1 hour to 16 hours, (f) 3 hours to 48 
hours. Nineteen steps of total time are available in each 
of these standard ranges. Gear changing is accomplished 
quickly without tools and can ordinarily be completed in a 


few seconds. Special gears, quickly furnished, offer a great 
variety of total cycle ranges up to 12 months and more 
Controllers for Firing Programs, etc. 

Fig. 2 shows a type, known as “Class 2703,” which is 


widely used when it is desirable to have, in one instrument, 
the means of controlling the sequence and duration of all 
essential actions in a firing program. With this timer the 
firing at each end of the furnace is subject to individual 
adjustment by the turning of an external knob. Elapsed 
firing time is indicated by the progress of one hand on the 
visible dial. Individual actions, such as the operation of 
valves and dampers are governed by cams which are readily 
adjusted to the exactly desired time for actuation and dura 
tion. 
Vernier-setting Series 2800 Type 2803 

This type is distinguished by a vernier setting, whereby 
time cycles can be set to tenths of least scale division. It 
has been developed for industrial processes, automatic ma 
chinery and research-laboratory work. Four arrangements 


ahha, 





of load circuits can be effected, the resultant possibilities 
being so varied that they are described by means of tabula) 
and symbolic presentation (in Section F of Bulletin T-20) 
These load-circuit changes are made without tools and 


without dismounting timer: by adjusting slides and by 
locating bridge connections. Four dial ranges: 2/15/20/60 


min., are available, with 80 to 120 scale divisions. Silve1 
contacts carry 30 amps. at 110 volts a.c. The motor is 
“Telechron.” This type is available in any of three cases 
“No. 18” (5146"x8"x5’ deep), “No. 19” (same but with gas 
keted opening), ‘No. 22” flush-mounted. 


Current-input Controller for Electrically-heated Equipment 


This timer (Fig. 4) functions as a temperature controller 
It is applicable not only to replacement of rheostat controi 
but in combination with existing automatic control. Four 
standard models: “‘Model M” designed to prevent a constant 
load from rising in temperature beyond desired adjustable 
setting. ‘Model MT” exercises the same control of over 
shooting as Model M but, in addition, is provided with 
built-in time control which brings input-control into actior 
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after an adjustable period. Models “EF” and “FL” are de Betts & Betts Corporation 


control where loads are variable. Both models 


signed for 
adjust automatically to changes in demand, with Model F Introductory Statement 
serving installations having but slight lag in furnace re “Betts & Betts industrial timers constitute the most 
sponse and Model FL serving where lag is greater. plete line of time control switches in the world.” 
(1) Continuous Furnace Where furnace load is constant, 1. Industrial Time Switches 
Model M is wired in series with low pyrometer contact. Fo. These are synchronous motor driven, twenty-four 
vriable load, Mode! F or FL, so wired that rate of current time switches arranged to give any number of short 


pulses during the 24-hour period. These devices are } 
to work in conjunction with the various types of Bett 
Betts Process Timers and Program Controls. They di 
from the conventional type of time switch in that they 
be set to give a number of impulses spaced at very s| 
intervals. Dimensions: Round container, 54” diameté 
deep, suitable for wall or panel mounting. 
Il. Impulse Timers 

This instrument as the name implies, serves to give px 
odical impulses. These impulses either serve to start 
equipment that has its own means for stopping or « 
serves to start up Process Timers. There are three n 
types of Impulse Timers: (a) Single Impulse Timers n 
to give impulses at constant predetermined intervals. | 
Selective Interval Impulse Timers provided with means 
give impulses at a number of predetermined frequenci 
A simple switching arrangement permits the selectio 
nput is automatically decreased or increased by high and the frequency of impulses. (c) Adjustable Interval Impu 





ow contacts of actuating pyrometer. (2) Batch Furnaces: Timers which give a single impulse at an adjustable f 
The input controllers provide improved temperature regula quency. All three types of timers may be had for a f 
tion in the heating-up period, in the soaking stage, or in quency of impulses ranging from a fraction of a second 
noth, as required. (3) Program Control for Batch Heating . 24 hours. Dimensions: Round container, 542” in diamet 
The input controller, with ATC standardized time-cam de- 1" deep, suitable for wall or panel mounting. 

vices, makes possible the control of a complete heating pro- III. Process Timers 


gram in which desired heating conditions are governed both 
as to temperature and time. (4) Rheostat Replacement for 
Laboratory Furnace: This controller affords greater ac- 
curacy of setting than obtainable with a rheostat. Control 
ler uses current only in proportion to a given setting. 


These are multiple-contact timers, accurately adjustal 
for on and off periods of all circuits as well as for a tot 
cycle of operations. They are made either for continuou 


Emra D. Bacon 
rimers, Flashers, ete. 

A variety of single-circuit and multi-circuit units is manu- 
factured by this firm. Fig. 1 shows a recent model automatic 
timer which employs a self-starting and self-oiling electric 
clock movement; and mercury-to-mercury contacts housed 





Ill. Multiple-circuit two-speed process timer 





III. 24-hour process timer with three speeds for accuracy of timing 


repeat operation, or for start and stop action recycling 
the zero position. In the latter case, they are usually set 
motion by a Betts & Betts Industrial Time Switch 01 
Betts & Betts Impulse Timer. Dimensions: Mounted 
panel 6” wide, 6” deep, length is determined by numbe} 
circuits. 





min unbreakable metal-clad tubes. There is only one moving 
operating part; and there are no springs. Timing dials in 
hours, minutes and seconds are available. The timer illus 
trated in Fig. 2 has seven disks mounted on a square shaft 
driven by a synchronous motor; each disk carrying from IV. Code Contactors 

one to ten pins on its periphery, for actuation of mercury- These instruments, as the name implies, are designed 
to-mercury contact type switches. give impulses or signals at a predetermined sequence 
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and short periods known as a “code”. They are remote 
trolled or push button operated, and can be set to repeat 
code once, or several times. These devices range from 
single circuit types used for alarm signals, or call sys- 
is, to the three and four circuit types used to operate 
rle calls on chimes. Dimensions: Round container, 5” in 
neter, 4” deep, suitable for wall or panel mounting. 
Reversing Action Timers 
[hese timers are designed to operate two consecutive 
es of even duration. The timer operates in one direc- 
n, stops, and then operates in the reverse direction. The 
ward stroke is always equal to the backward stroke. 
ese timers can be made to operate constantly back and 
‘th, as is necessary to operate machinery controlled by 
urge reversible motors. Also, they can be made to stop 
itomatically at the end of each forward and backward 
troke. In this case, they are set into motion by another 
mer or remote control device. This type of timer is used 
) operate valves. The forward stroke of the Betts & Betts 
l'imer opens the valve, the backward stroke closes it. Dimen- 
ons: Round container, 5” in diameter, 2” deep, suitable 
for wall or panel mounting. 
VI. Motor-operated Time Delay Switches 
These are motor driven cam operated switches. They are 
designed to stop automatically and reset to the zero position 
and have a very fine degree of adjustability. Dimensions: 
Round container, 542” in diameter, 3” deep, suitable for 
wall or panel mounting. 
VII. Automatic Signal Control 
Remote-controlled, motor-operated device permitting the 
selection of a number of signal flashes, used in traffie and 


Wid 





alarm circuits. Dimensions: The size varies according to the 
purpose; a fairly standard model is one contained in a 
hinged cover box, 14” ra x 7” 
VIII. Thermostatic Time Delay Switches 

These switches are made to control relays and are de- 
signed to delay either the closing or the opening of the 
relay. They come in two general types: (a) Immediately 
recycling types; (b) not immediately recycling types. 


VII. 





Vhereas the most frequently used types have no provision 

r compensating for ambient temperature changes, special 

inits are made with this compensating feature. Dimensions: 
<1" X I" 


The Bristol Company 

[EpIToR’s INTRODUCTION — The Bristol Co. brought 
process-cycle controllers in the decade 1920-1930. In the last 
few years this company laid “Coordinated 
Process Control” which is not an instrument but a system 
comprising a plurality of Bristol indicating, recording and 
1utomatic-control instruments, frequently engineered to order 
and customarily under the command of a central program 
controller made up of standard Bristol parts but specially 
built and much more elaborate than any of the cycle con 
trollers to which catalog numbers have been assigned. Since 
this special issue of Instruments deals only with time con 
trollers and not with process control in general, descriptions 
of “Coordinated Process Control Systems” must be omitted 
and only “regular models” of the maker’s cycle controllers, 
etc., can be included in this survey. ] 


out 


has stress on 


General Classification 

The automatic timers made by this company may be di 
vided broadly into (1) pneumatic and (2) electric. 

Within each of these categories there are numerous 
classes, types and varieties based on number of disks or of 
cams, number of air lines or electric circuits, initial-impulse 
methods, reset methods, whether adjustable by steps or con 
tinuously, type of motor (and whether single-speed or mul 
tiple-speed), ete. 

The pneumatic category includes also instruments capable 
of gradually raising or lowering temperatures, pressures 0} 
other controlled variables. 


Pneumatic Cycle Controller Pilot Valve 

Among the distinctive features of Bristol air-operated 
time controllers, there may be singled out the “pneumatic 
relay.” Known as Bristol’s Patented Three-way Leakless 
Pilot Valve, this device is believed to have contributed as 
much, in itself, to pneumatic control as a dozen or so of the 
recent electromagnetic relays have contributed to electric 


4 / 
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timers and program controllers. A drawing of one of these 
valves is shown in Fig. 1. Air at constant (15 to 
25 lbs.) is admitted at H and passes into the chamber at K. 
Raising the stainless steel valve stem B unseats the stain- 
less steel ball C, which permits air to flow along the outside 
of the stem to the opening J and from there to the valve 
under control. When the valve stem is lowered and the ball 
re-seats, the entrapped air vents to the atmosphere by 
means of an opening down through the center of the valve 
stem and out at the small opening G. These pilot valves use 
no more air than is required to operate the valve under con 
trol. There is no fixed air leak; the entrapped air between 
the controller and the diaphragm of the valve under control 
can be released as fast as desired, since the venting orifice 
has no relation to the filling orifice of the pilot valve. This 
item becomes of major importance when considering the ap 
plication of cycle controllers to a battery of vulecanizers (fo1 
example) the sum of all 
major item of expense. 


pressure 


where constant leaks becomes a 


A Recent Synchronous-motor-drive Single-cam Air-operated 
Cycle Controller 

“Model 6089V Cycle Controller” is for the control of proc 

a given 


esses in which the various steps are performed i1 
sequence and operate to be stopped in the reverse order. It 
will control as many as four separate operations. The size 
and type of case provides for readily accessible parts, for 
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easy manipulation of the adjustment features. It is equipped 
with one cam, operating patented leakless three-way pilot 
valves, from one to four in number, as required by the proc- 
ess. The cam is made adjustable by means of movable seg- 
ments which may be set to carry out an operation during 
any desired period, within the range of the controller cam. 
The pilot valves do not provide throttling action. 

A special cam-operating mechanism makes it possible to 
obtain two speeds of rotation before the cam completes a 
cycle. With the cam in the starting position, a pushbutton 
is operated manually to start the controlled cycle. Immedi- 
ately an electric circuit locks-in a relay so that the push- 
button may be released after momentary contact. The con- 
troller cam then starts rotating slowly at constant speed, 
according to the gear trains with which it is equipped. It 





> 


Fig. 2 


proceeds at this slow rate, opening and closing pilot valves, 
cam until all of the 
necessary operations have been performed. When the pilot 
valves are opened they allow air under pressure at 15 to 
30 lbs. to flow to the top of the diaphragm valve being con 
trolled, ‘and 
valves to be 


as desired, by means of a follower, 


n closing they allow the air pressure on the 
Air cylinders or other pneumatic 
power devices may also be operated by means of these pilot 
valves. At the end of the cycle, the cam follower drops to 
such a position on the cam that all of the pilot valves are 
and the cam rotation is automatically 
speeded up to approximately 100 times the slow speed of 
operation. This quickly resets the cam to the starting posi- 
tion for the next cycle of operations. The cam motor thus 
stops to await the operator’s signal for a new cycle. 


released. 


allowed to close 


The two-speed feature involves no gear shifts, governors, 
springs or escapements. Mechanically simple, it eliminates 
the difficulties usually occurring from this source in reset 
cycle controller. At no time any gear become un- 
meshed. The motor driving the cam is a synchronous ¢a- 
pacitor type, with high starting torque, yet using only 8 
watts. It is totally enclosed. 


does 


Model A-118 Impulse-Sequence Cycle Controller 

This newly-developed cycle controller operates on a slight- 
ly different principle. It is offered with one to eight cam- 
operated pilot valves. Each pilot valve will time the process 
function and operate that function as many as eleven times. 
Thus, an 8-cam controller will control the operation of 8 
different valves, motors and dampers, pistons or diaphragm 
operators, switches, or other similar equipment. Each one 
of these can be operated from 1 to 11 times during a cycle. 
All of the timing is done on cam disk A. 

The controller is flexible in application, being arranged so 
that additional cams and pilot valves can be added to con- 
trollers originally installed with less than 8 cams. Thus, 
after a 4-cam t more can be added 
with little difficulty later on. Cam shaft C is provided for 
such additions and the case is drilled for them (D). 

The time schedule for a particular set of operations is 
disk A by punching around the 
outer edge of the disk (between the two lines dimly visible 
just slightly inside the outside edge). When the process 
starts, this disk begins to turn from zero (the point marked 


iob has been installed, 


incorporated into holes 
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B) at a timed rate. For each operation a hole is punche 
the disk at the desired time. As the disk rotates, the 
comes between two jets of air. The cam shaft is m 
ahead a small part of one rotation. During this rotation 
or all of the pilot valves can be operated depending u 
the shape of the cam at this section over which the 
lowers follow. 

The timing disk and the cams that operate the pilot va 
are independent. This makes it possible to eliminate | 
from the time disk. It gives accurate timing becauss 





Fig. 3 


operates from an accurate clock and because it is free 
rotate: it engages no other mechanical apparatus in 
travels, but merely passes, as does the free vane of ou 
Free-Vane Controller, between two jets of air. 

The timing seale on the 8” disk being about 24” long 
accurate timing can thus be obtained. The time schedul 
can be easily cut into the time disk. This operation mere! 
requires a ticket punch. 

Time disks are easily changed and time disks cut for on 
particular operation can be kept on file for use later 
running the same operation. 


“Model 6488” Electrically operated Process Cycle Controller 


This is a heavy-duty single-cam controller with ‘Tel 
chron” motor drive. It is equipped with two single-pole (s-t 
or d-t.) switches, contacts normally open or normal 
closed. Change gears provide the speed of rotation (a! 
hence the total time) required. The cam can be cut in suc 
a way as to and close the switches more than on 
during one cycle or one cam revolution. This controller 
made in three forms: 

(1) Performs the operations of one complete cycle, 
the end of which it stops automatically and must be start 
by the operator before the next cycle of operation can 
carried out. 

(2) After put into operation runs 
performing the operations of one cycle after another wit 
no intermission. Visual indication of elapsed time. Swit 
capacity 10 amps. at 110 volts a.c. 

(3) Intermittent type, equipped with an accurate tin 
scale and a simple manual adjustment for changing tl 
time period of the cycle. No changing of gears is necessa} 
Accuracy is 0.5% of total scale. Standard scales 0-6, 0-2 
and 0-40 minutes (others special). Switch capacity 10 amp 
at 110 volts a.e. 


open 


being continuous! 











‘mperature-time and Pressure-time Controllers 


These instruments resemble round-chart recorder-control- 
rs and utilize chart-like cams, easily cut by the user, 


hich gradually raise or lower the setting of an otherwise 


dinary automatic temperature (or pressure, or flow, etc.) 
troller. Figs. 4 and 5 show two models. 


The Brown Instrument Company 


I. Cut-cam Type Recorder-controller 


The “Brown Recording Time Cycle Controller” employs a 
cam attached to the chart hub (see Fig. 1) to move the 
setting arm of the temperature controller. The recording 











Fig. 1 


pen is not obstructed by the cam. Cams may be quickly 
made on the job by plotting the schedule on a chart for use 
as a template. The temperature control system is of the 
electric contact type, with one, two or three contacts. Chart 
size is 12”. 


II. Potentiometer with Rate-of-change and Duration Control 


The “Brown Automatic Program Control System” com- 
prises a potentiometer type controller, usually a single-point 
ndicating or recording pyrometer (Fig. 2) provided with a 
uilt-in motor and mechanism whereby the control-point set- 
ter is moved upscale or downscale at a constant rate. This 
ate may be adjusted at will by means of a Rate Controller 

Fig. 4). This Rate Controller may be set by adjusting a 
ointer on a dial calibrated in degrees per hour. In order 

stop the control index movement at the desired tempera- 
ires, auxiliary mercury switch mechanisms in the main 

strument are independently adjustable to the temperature 
ttings desired. Holding a temperature for a desired num- 


ber of minutes or hours is accomplished by means of the 
Soaking Time Controller (Fig. 3) which breaks the current 
to both windings of the control-point drive motor. The con 
trol index then remains stationary until one of the drive 
motor windings is again energized. This time control unit 
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may be set for any period and initiates another Rate Con 
troller automatic operation, or signal, upon completion of 
the set time. 

The system thus provides “any or all of the following 
functions: 1. Controlled Rates of Temperature Rise or Heat 
ing. 2. Controlled Soak-out Temperature. 3. Controlled Soak 
out Time. 4. Controlled Rates of Cooling.” 


C. P. Clare & Co. 


[Epitor’s NoTE—This manufacturer specializes in relays. 
Since all relays are characterized by time factors, they all 
are in effect “automatic timers.’’ Only the relatively slow 
relays—and in particular those relays with known time 
characteristics—are generally classed as automatic timers 
Therefore, instead of submitting ordinary catalog data, this 
manufacturer sent Instruments a 44-page technical book 
which contains general notes and mathematical treatments 
of relay time constants. From the general 
abstracted the following. ] 


notes we have 


Selection of Coils—Type C Relay 

The force developed by the relay armature is propo1 
tional to “ampere-turns,” the product of turns in the in 
ductive winding and the current through that winding 
measured in amperes. In many applications it is only neces 
sary that a relay close or open its contacts when its coil 


circuit is energized or de-energized, with wide limits of 
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time and power being available. In applications where 
the operate or release time of a relay must be held with- 
in certain limits, coil characteristics are important. Oper- 
ate time is measured from the closing of the coil circuit 
until the make. time is meas- 
ured from the opening of the cooil circuit until the relay 
springs break or make. The operate or release time of a 
relay is mainly an electrical lag. This means that the 
time for the mechanical movement is a small part of the 
whole. For example, in a certain type C relay it is found 
that the operate time until the make contacts close is 0.012 
sec. Of this time, 0.010 sec. is required by the flux in the 
magnetic circuit to build up to a point where the armature 
starts to move. The armature movement is then completed 
0.002 sec. later, giving a total operate time of 0.012 sec.... 
The effect of changing the number of turns on a relay coil 
is to change its inductance and, in general, increasing the 
number of turns on a coil increases the inductance; but in 
relays where the magnetic path is almost entirely in iron 
the relationship is a complex one becoming a function of 
the current flowing. ... The rate of build-up of current de- 
pends on the ratio of inductance to resistance. A decrease 
in this ratio will make the current build-up more rapidly, 
while an increase in this ratio will make the current build- 
up less rapidly. 


springs break or Release 


Type D Relay 


The delay time in the operation of a type D relay is due 
to the use of a low-resistance copper ring or “slug” en- 
circling the core on the armature end of the coil. When the 
coil circuit is closed the flux being built up in the magnetic 
circuit links the low resistance copper ring. This change in 
flux through the copper slug results in an emf. and asso- 
ciated current in the slug, which builds up an opposing flux. 
This opposing flux introduces a time delay in the operation 
of the relay. Operate times can be varied from 0.01 to 0.1 
seconds by proper selection of coils. The release time of 
type D relays can be held low by the use of heavy spring 
pressures and large residual settings. 


Type E Relay 

In the Type E relay the copper slug is placed on the end 
of the core opposite the armature and near the heel piece. 
Spring tension is set low as compared to type D and the 
residual setting is also lower. When the circuit is closed to 
the relay coil the operation of the relay is not delayed as 
it is in type D because flux which does not link the copper 
slug, and therefore, it is not delayed, operates the armature. 
When the coil circuit is opened the emf. and its associated 
current in the slug tends to keep the flux in the core and 
therefore delays the release of the relay. Release times up 
to 0.5 sec. can be obtained by this means. When release 
times approaching the maximum are required it is neces- 
sary that the magnetic field be strong enough to saturate 
the magnetic path. 


Special Features 


Clare Relays may be furnished with any of several spe- 
cial features, each making them adaptable for varying ap- 
plications: 

Double spring insulation, plus wafer insulation between 
insulators, providing approximately '4” creepage path be- 
tween springs. 

Ceramic insulation, recommended for frequency circuits. 

Heavy-duty bearing assembly—stainless steel shaft oper- 
ating in self-lubricating insert in hard brass yoke. 

Heavy-duty bearing assembly—stainless steel shaft oper 
ating in Marine brass yoke. 

Anti-vibration springs, often applied on relays to be used 

locations where vibration is apt to be great. 

Bakelite bushing is standard on all 
Clare Relays. 

Micro-adjustment feature may be applied to types C, D, 
E, F, or A relays, is applicable where difficult timing or cur 
rent requirements are to be met. 

Mechanical Locking Feature which locks armature in the 
operated position after it has once been operated. Reset is 
manual. 


spring insulating 
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Controls, Inc. 

“Cascade” Principle Timers 

“Due to extreme preoccupation with Defense Progr: 
work,” writes an executive of Controls, Inc., he is una} 
to prepare detailed descriptions of the automatic tim: 
recently developed by his company. In brief, the inst) 
ments are being offered in two types. In each of these ty; 
“timer units may be assembled in cascade to cover the d 
sired interval or intervals. In one type we use up to thi 
units to time any desired fraction of 24 hours, adjustal 
to one-half second. In the other type, designed for proc: 
or program timing, any number of hour or minute sectio: 
may be assembled in cascade to control succeeding oper 
tions, each of which may be timed to one-half -second.” 





R. W. Cramer & Company 


I. Clock Movements 

Designed and made solely for automatic time control 
strumentation, ““Sauter-Cramer” Clock Movements are ava 
able in two types: (1) Synchronous. Operated by a self 
starting slow-speed synchronous motor. Sauter-Cramer sy1 
chronous clocks have a vernier setting which permits set 
ting a 24-hour time switch to within 30 seconds. (2) Elec 
trically-wound Escapement Clocks. For time switches thes 
have a four-day mainspring. Once or twice a day the spring 
is automatically wound. A simple patented clutch arrang: 
ment causes the winding to cease always at the same point 
i.e., the point necessary to compensate for used spring er 
ergy. Reserve spring energy keeps clock going three to fou 
days in event of power interruption. Clock proper is pri 
cision 13-jewel, lever escapement, Breguet hairspring, Inva 
balance-wheel, etc. 

Various other clock movements, each suited to the re 
quirement, are embodied in small and in special-purposé 
automatic time controllers. 

Il. Time Switches 

The sizes and types regularly manufactured and listed i 
catalogs ‘meet every conceivable time switch application.’ 
Enclosures for indoor, outdoor and underground installa 
tion. Oil-break models to 8000 volts and to 600 amperes 








TYPE SW 


Illustrated are two popular synchronous-motor-drive modé 
available in 4-amp. or 30-amp. capacity for 110- or 220-v« 
circuits. Each will control almost any type of a-c. circuit 
operated on a predetermined time basis. Plain or astronom! 
dials. Vernier time adjustment within one-half minute. T 
SY model with all-metal housing has a broad field of app 
cation; Model SW, designed for mounting in a standa1 
meter socket, is mainly for off-peak and two-rate meterins 
control although it is suited for almost any type of install: 
tion where the all-metal type of housing is used. 


Ill. Interval Timers 

Designed for use on a-c. circuits to (a) automatica 
open or close a single circuit at the end of a definite tim: 
interval or (b) automatically close one circuit and opé 





In 


aA 





second at the end of a definite time interval. Construc- 
Essentially a self-starting synchronous motor con- 
ed through cut gears and a friction clutch to a cam on 
+h rides a pawl that operates a contact-making switch. 
; complete mechanism is mounted on a common base and 
sed in a protective housing. Silent operation is ob- 

.d by means of a precision-built slow-speed self-starting 
hronous motor with enclosed gear train operating in 
Motor sounds are silenced by means of a fiber gear in 
first stage of reduction. Twelve different time scales 
ging from a 15-sec. dial with 42 sec scale divisions to 
24-hour dial with 30-min. scale divisions. Switch is a 
illy-enclosed light-acting quick-make quick-break type 
th silver contacts rated to carry a % h.p. motor load, 
1.000 watt incandescent lamp load or a 1,200 watt heater 
id, has a life of 1,000,000 operations at rated load and is 
ailable with various contact arrangements. Delayed Start 
iture (optional) permits setting the time pointer without 
erating the switch unit. Immediately the delayed start 
ature is operated the switch either opens or closes and 
he time cycle starts. Reset Stop (optional) permits setting 
he indicator to exactly the same point for each operation, 
s of great convenience where the same time cycle is to be 
epeated a number of times. For general purposes, ‘Model 
\” is the flush-panel-mounted type and ‘Model B” is the 
portable type provided with a 6-ft. rubber cord with plug 
ind two female receptacles. The recent ‘Model D2”  (illus- 





trated) is for control of industrial equipment such as dough 
mixers, tumbling barrels, heat treating furnaces, laundry 
machines, etc., in which timers may be subjected to exces- 
sive moisture and dust conditions. Timer is enclosed in an 
especially built cast aluminum housing arranged for con- 
duit connection and provided with a full vision window 
and external setting knob. Front view bull’s eye light sig- 
nals can be supplied. 
[V. Automatic-reset Timers and Variants 

These are available in sizes, etc., corresponding to the 
Interval Timers but differ therefrom in that the switch 
unit, driven in one direction by the synchronous motor, is 
reset in the opposite direction by a damped coil spring 
arrangement. Newest improvement is the micrometer ad- 
justment knob whereby a worm gear moves the setting 
pointer across the dial at a slow rate. The “Industrial” 
Reset Timers have, in addition, remote-control features. 
Some models are provided also with an additional pointer, 
known as Progress Indicator, which travels back toward 
zero. 
V. Time Delay Relays 

There are two distinct forms of Cramer devices known as 
time delay relays: “Type TD,” largely similar in appear- 
ince and construction to the Automatic-reset Timers, in- 
troduce an adjustable or fixed delay between the closing 
f one circuit and the subsequent closing or opening of an- 
ther circuit. The other form is the magnetically operated 
lay in which a clockwork mechanism serves as the timing 
lement. An example is “Type MQ-6” consisting essentially 
f a Sauter clock-mechanism, a solenoid actuating the clock- 
orks through a linkage, to which the contacts are solidly 
ttached, all mounted on a common base and enclosed in a 


rectangular metal or Bakelite case. These relays are de 
signed to close a circuit for a preset operating intervals 
when energized from an external momentary contact device 
and then to stop, ready to repeat the cycle of operation upon 
reclosure of the momentary contact device. The contacts are 
mercury-tube type, rated to carry 6 amperes continuously. 
The solenoid is designed to provide ample power to operate 
the clock-actuating spring and the contacts. It momentarily 
draws 0.4 amp. at 110 volts, hence can be controlled by 
light-duty instrument contacts. 
VI. Repeat Cycle Timers 

Various forms of these devices are available, some of 
them essentially similar to the line of 24-hour time switches, 
others embodying special industrial features. Two examples: 

Automatic Double-Reset Timers have been designed for 
industrial applications requiring an adjustable and rapidly 
repeating time cycle. The twin unit consists of two Reset 
Timer mechanisms mounted upon a control panel and con 
trolling common electrical circuits. Both have the same ad 
justments and ‘“‘band-spread”’ time scales. 


Operation may be described by a typical use: furnishing a 10 
second impulse every 90 seconds for signalling or heating cont: 
purposes. For this, a 120- and a 15-second timer are ombined 
one timer is set to close the control circuit in 90 seconds; the other 
is set for 10 seconds. Switching arrangement of the entire insti 
ment can be used as a s-p, d-t. switch. Once the unit has beer 
energized, first timer closes control circuit at end of 90 second 
second timer then operates simultaneously with delivery of desired 
impulse for a period of 10 seconds, First timer has meanwhile re 
set and is again put into operation at end of the 10-second in 
terval when second timer opens control circuit and cut ff the 
impulse. The 90-second interval then recurs. This continue intil 


external control switch is opened. 

Double-Reset Timers are furnished for 110- or 220-volt and 
50- or 60-cycle operation. Time ranges available for each 
of the individual timers are 15, 30, 60 and 120 seconds, 
maximum. Current carrying capacity of the switches is 10 
amperes at 110 volts 60 cycles. Housing dimensions are 
m5," %” SC 33 
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Double Reset Type C.1 
Type C.T. Cycle Timer has been designed for use on a-c. 
circuits to (1) continuously close and open a single circuit 
at any pre-set operating interval, or (2) alternately close 
and open two circuits at any pre-set operating interval, one 
circuit opening instantaneously with the closing of the 
other and vice versa. It has eight time scales ranging fron 
one rev. in 60 seconds to one rev. in 24 hours. Each dia 
is equipped with four operating arms, 2 “on” and 2 “of 
so that either one or two cycles of operation can be b 
tained in one revolution of the dial. Either cycle of opera 
tion can be independently timed in respect to the othe 


Operating arms are adjusted by loosening a knurled hand 
screw and sliding operating arm to desired time setting 
ll start on =20% of rated voltage 


Timing motor wi 


VII. Program Clocks 


These were originally designed for schools, ete., but fir 
an ever-increasing number of industrial applications. The 
most familiar feature is the large 5-minute dia hich pet 
mits a one-second accuracy of timing for each of the opera 
tions (up to 30) during the customary 24-hour cycle 








Struthers Dunn Inc. 


Classification by Operation 


“Dunco” Timing Devices may be divided into three groups 
depending on their operation: (1) Immediate recycling; 
(2) Not immediate recycling; (3) Repeating. An “imme- 
diate recycling” timer, as soon as it has completed a cycle 
is ready to start a 
again applied. The meaning of “not immediate recycling” 
$y “repeating” is meant a timer which 
its cycle over and over when power is applied. 


new one when power is removed and 


is obvious. repeats 
Operating Characteristics of Principal Types 


(Hot Wire and Bimetal) timers are inherently 
not immediate recycling as they must be allowed to 
after they are heated. By using one or more relays in con- 


The ? mal 
cool 


junction with the thermal unit and making use of both the 
heating and cooling time, they may be made immediate re- 
cycling. The use of two immediate recycling timers and a 
load relay will make a repeating timer. It is usually 
expensive to use a motor-operated timer when a repeating 


less 


timer is required. 

Motor-operated timers are repeating unless provisions are 
made to stop the motor. When done, the use of 
auxiliary relays or a spring return will make them imme- 


this is 


diate recycling. 

Capacitor timers may be used only on d.c. and only for 
delayed dropout. They are practically immediate recycling, 
the only time required being the time to charge the con 
denser. On low voltages or for long times, the cost of the 
condenser may eliminate this type. 

Inertia timers may be of many different types, some of 
which are practically immediate recycling and others which 
much time in one direction of travel as in the 
other. The time delay obtainable with this type of relay 
is short so that the recycling time is usually not much of 
a factor. 

(Electronic timers constitute a class by 
is described at the end of this article.) 

The following table shows the timing for which the vari- 
ous types may be used: 


require as 


themselves. One 


Time Interval Type of Time Recycling Voltage 
H1 to 0.1 sec Capacitor Immediate 6-220 d.c. only 
it See Inertia Immediate 6-220 ace. or dc 
0.2 to Zio ser \ir Dashpot Immediate 6-220 a.c. or di 
3 to 13 se Hot Wire Immediate 6-18 a.c. or d.c.* 
15 sec. to5 min. Bimetal Immediate 6-220 a.c. or du 
15 sec. up Motor-driven Immediate 110/60 cycles only** 
1 to 6 sex Hot Wire Not immediate 6-18 a.c. or d.c.* 
15 sec. to 2 min. Bimetal Not immediate 6-220 a.c. or du 
] up Motor-driven Repeating 110/60 cycles only ** 


* Thermal (Hot Wire) timers may be used on higher voltages if a 
transformer or resistor is furnished. 

** Motor-driven 
frequencies if a 


timers are also available for d.c., but are 


other a-« voltages and 
furnished, Motor- 
expensive 


timers may be used on 


transformer or resistor is 


driven more 


and not so reliable or dependabl is for ax 


Adjustability 


Motor-operated timers (like the TD83) are adjustable 
over a range of 20 to 1 (maximum to minimum). Adjust- 
able cams may be furnished on the repeating type (like the 
TD130) making them adjustable from zero time to half the 
revolution time of the camshaft or from half the rev. time 
to the full rev. time. 

Thermal timers may be adjusted from approx. 50% be- 
low the average timing to approx. 50% above the average 
timing (a range of roughly 3 to 1). 

Capacitor type timers are not readily adjustable although 
some adjustment may be made by means of the tension 
spring or the use of a variable resistor in the discharge 
circuit. 

Some types of inertia timers are easily adjustable over a 
range of approximately 5 to 1. Other types are not readily 
adjustable. 

Accuracy 
Motor-driven timers, due to their use of synchronous mo- 


tors, are extremely accurate. They are not affected by volt- 
age changes of £15%. The immediate recycling types have 
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a small error which enters on starting. This is a const 
error and although small it may become a factor if 
minimum time setting is extremely short. 

Thermal timers are compensated for changes in amb 
temperature and have an accuracy of approx. 10%, 
pending on constant current supply. 

Capacitor timers have a high degree of accuracy if 
supply voltage is constant and the condenser is allo 
time to become fully charged. 

Inertia type timers are highly accurate if the voltage 
mains constant. 


Motor-driven Time Delay Relays 


T ype cD Repeating Timer consists of a synchron 
motor driving a cam which opens and closes a set of sins 
pole single-break contacts at regular intervals as long 
the motor circuit is energized. The TD130 (Fig. 1) 


geared to make contact once every minute (duration 


closure time adjustable 0-30 seconds), but with the pro) 
gearing practically any time interval may be obtained. T] 
timer does not return to starting position when the mot 
circuit 


is broken. 





CLUTCH 
MOTOR 





LINE 











Fig. 3 Fig. 4 


The T7D325 Timer (Figs. 2 and 3) consists principally of 
a small synchronous motor which drives cams through 
series of gears. The motor starts as soon as the circuit 
closed. A small magnet operates to mesh the gears at th 
instant the motor starts. When the time interval is con 
pleted and the timed circuit closed the motor is de-energizé 
through a contact on one cam, the magnet remaining ene} 
gized, keeping the timed circuit closed until the contr 
circuit is opened. The relay is now ready to start a ne\ 
cycle. Timing adjustment by graduated scale, range 5-10 
seconds. Other ranges available. Base 8%" X 512” 
Hot Wire Time Delay Relays 


To obtain temperature compensation a bow type timer 
used instead of bimetal. A slow change of ambient tempera 
ture will affect both members alike and have no effect o 
the time interval, but when quick application of heat 
made to the thinner metal which acts as a string to tl 
bow, it releases its tension and permits the bow to “walk 
over and make contact. 

Fig. 4 shows the Type TD97 Relay. Its delay is 5 se 
onds minimum, 2 minutes maximum. Immediate recyclins 
Dimensions—5” X 4” 1%” deep. Coil—110 volts, 6 


cycles. Contacts—110 volts a.c., 6 amperes. 








x 
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ctronic Timers 

hese devices do not introduce one delay but usually pro- 
e a predetermined sequence of impulses. The Type TD240 
etronic Timer is an electronically operated automatic 
sing device. The number of impulses per cycle and the 
time of the cycle are independently adjustable. Vari- 
total times are available, depending on the choice of 
cuit constants and the types of vacuum tubes employed. 
eration: The closing of an external contact (which may 
due to an overload, an underload, ete.) energizes the coil 
a relay whose contacts open the interlock or power cir- 
t of the equipment being controlled. Other contacts on 
relay lock it in electrically and energize the filaments 
a pair of vacuum tubes. One of these tubes controls the 
imber of impulses and the other controls the total time 
the cycle. When the filament of the impulse tube has 
ached sufficient temperature, it energizes the coil of the 
ipulse relay. This relay picks up, causing the load relay 
drop out, and then drops out. If the external contact 
emains closed, the load relay picks up again and the im- 
ilse and load relays go through one cycle after another 
intil the external contact opens or the filament of the sec- 
nd vacuum tube reaches sufficient temperature to energize 
the coil of the lockout relay. When the lockout relay picks 
ip, it locks in electrically and the equipment must then be 
eset, manually, before it will go through another cycle. In 
case the control contact is only closed momentarily, the load 
and impulse relays will only go through one cycle and will 
then restore conditions to normal. If spare equipment is 
available, the lockout relay may be used to energize it, 
thus minimizing the time the equipment is out of service. 
liming available 2 to 9 seconds for the total cycle. Numbe1 
f impulses 1 to 15 (the number of impulses and total time 
are interdependent. In other words, 15 impulses require 
longer than the minimum time of 2 seconds, taking about 4 
seconds). The first impulse may be delayed until near the 
total cycle time, the succeeding impulses follow as approxi- 

mately 14 second intervals. 





Eagle Signal Corporation 
General 


Most types of timing devices for industrial applications 
come under one of two general classifications: (1) Reset 
Timers that go through a cycle of operation then stop or 
reset to starting position. These can be adjusted to either 
reset or not reset in case of power failure. (2) Repeating 
Cycle Timers that repeat the cycle of operation over and 
over again as long as power is applied. These will not reset 
in case of power failure but will resume timing the unfin- 
ished portion of the cycle when power is restored. 

Both types usually embody synchronous motors for the 
driving element and are, therefore, efficient and accurate 
in timing. Reset timers, because of their high degree of 
flexibility and simplicity of control, are most commonly used 
In processing applications. An idea concerning the possibil- 
ity of such control devices will be obtained from the timing 
specifications covering models of reset timers. 


Model Adjustable Timing idjustable Ranae 
1 1/30 sec. to 20 see + 1/60 sec 
“ u.2 sec. to 120 sec, + 1/10 sec 
3 2 sec, to 20 min +1 sec. 
4 2 min, to 20 hours +1 min 
5 10 min. to 100 hours +- 5 min. 


The “Microflex” 


This instantaneous-reset timer is distinguished by an un- 
isually wide range of adjustment: 600 to 1. Its name is 
lerived from the micrometric vernier or compound dial, 
vhich makes possible the accuracy guarantees listed in the 
ibove table. These units are incorporated in some elaborate 
‘rocess controllers featured by well-known instrument 
ompanies. 


rhe “Multiflex”’ 


This timer is designed for applications requiring one or 
nore contact operations in a timed sequence. Timers for 
mtrolling from one to six circuits may be supplied in a 


single unit with the opening and closing of each circuit in 
dependently adjustable. Unit consists of a moving plate 
driven by a synchronous timing motor through a solenoid 
operated clutch. Contacts are closed and opened with a 
quick make and break action as this plate is driven down 
ward. When clutch is disengaged, plate is reset by a spring. 
Less than %% sec. is required for resetting from longest 
possible cycle for which timer can be set. Several control 





Microtlex Multiflex 


circuits for the clutch coil are available. Each circuit con 
tact has ‘‘on” and “off” indicators which are independently 
adjustable along a linear time scale by loosening a thumb 
screw. Vernier adjustments (not illustrated) can be pro 
vided where extremely accurate time adjustments are re 
quired. These consist of adjusting knobs located above the 
time scale for each contact. One complete turn of knob ad 
vances indicator one division on the linear scale. 


The “Flexopulse” 


This is a repeating cycle timer which utilizes reversing 
action without reversal of motor to provide an extreme 
range of contact in a continuously repeating series of opera 





tions. The cycle and percentage of contact closure time may 
be adjusted without changing gears or adjusting cams. 
Three models are available, providing ranges of 2—120 sec., 
20 sec.—20 min., and 2—120 min. .Models may have s.p.s.t. 
or s.p.d.t. switch. All models have 5%4” diam. clock face 
dials: one adjustment arm regulates length of closure, the 
other regulates length of opening. 


. oe 
Thomas A. Edison, Inc., Instrument Division 
Thermal Relays 

Edison Sealed Thermal Relays are s.p.s.t. switches (up to 
240 volts) operated by a second (relatively small) current. 
Type KW is molded in plastic; all others are hermetically 
sealed in an are-quenching inert gas. They work equally 
well and have equal capacity on either a.c. or d.c. (except 
type KW, where the load circuit is for a.c. only). They are 
not affected by dust, water, etc., and in general may be used 
in explosive atmospheres. Some are not affected by changes 
in surrounding temperatures. Others automatically lengthen 
the timing as ambient conditions grow colder, and shorten 
the timing with the frequency of operation. They range in 
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( ! ie t l liam. and from 2!2” to 5” length. 

e absolutely silent. Each is made up especially to 
ndividual job. Timing may be had for any period 
between a second and a half hour, and most timing may be 
ed during operations. They are available unmounted o1 
arlety f mountings suitable for radio tube base, fuse 

cliy panel board use. Unmounted relays are regularly 
manufactured ith bare or spaghetti-covered copper leads, 








liming Relay Series 107000 

This assembly has been designed for application where 
a timing interval between the functioning of two or more 
circuits is required. The 15-sec. time interval is provided by 
the sealed thermal relay which actuates an auxiliary mag- 
netic contactor. When the control circuit is closed, the heater 
coil of the Edison Relay is energized. After 15 seconds, the 
contacts of the magnetic contactor 
which controls circuit. 


close the 
load 


relay 
the direct 


main 


circult 


The Electric Controller & Mfg. Co. 


Repeat-cycle Timers 
The capacitor charge and discharge principle is utilized 
in this company’s Automatic Repeat Process Timers. Both 


“on” and “off” periods are independently adjustable; each 





can be adjusted from 0.05 sec. minimum to 0.9 sec. maximum 
on the smallest size of timer. With both periods set at mini- 


mum, this timer will provide 550 operations per minute. 
With the largest size, the periods are adjustable between 
0.12 and 7.5 seconds. Available timers are designed fo. 
operation on 110-, 220-, 440- or 550-volt circuits on any 
standard frequency. 
’ 
Special Timers for Welding 
This company has developed a number of types and 
models of electronic timers for the various classes of weld- 


ing work. 
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Electric Switch Corporation 

Staley Time Cycle Controllers 
These controllers are assembled 
changeable parts so that it is possible for us to bui 
controller to fit most any need. The use of Staley Met 
Mercury Switches assures dependable timing that does 


from standard it 


change because of wear. 

There is a choice of five types of motors: (1) 
shaded-pole, (2) special shaded-pole, (3) synchronous, 
universal, (5) reversing. In addition to standard listed 
duction other available giving 
speeds from 2 r.p.m. to 1 rev. in 24 hrs. 

Staley Metallic Mercury Switches are available in 5 
and 15-amp. capacities and in various types. 

Controller models may be had with various single-p: 
and multiple-point cams, rocker-arm assemblies, 
clutches, terminal panels, etc., in addition to choice of m¢ 

Standard Controllers (A) comprise standard parts t 
will mount on a standard base without alterations. 

Standard Controllers (B) are made from standard pa 
that require a longer base and case; but all parts are int 


stand 


gears, sets are cams! 


bral 


changeable. 
Special Controllers (C) are of special designs invol\ 
alterations in mounting of transformers, fuses, etc., ins 


the case, or the use of tandem shafts and other modif 
cations. 
“Model 602” Time Cycle Controller 


This is the most widely used model because of its gr 
flexibility. It incorporates such features as large adjustat 
cams for close timing; adjustable and interchangeable n 





tor mounts; interchangeable gears which give various ca! 
shaft speeds; s-p.s-t., d-p.s-t. and s-p.d-t. arrangement 
mercury switches; timing dial for accurate timing; and t} 
added feature of removable camshaft. This is particular 
desirable on certain types of production machines wh«e 
various programs are desired: different programs may 
set on separate shafts and the operation of the machi: 
changed by removing one shaft complete with cams 
replacing it with another. 


“Model 635” Multiple Recycling Controller 


This controller (Fig. 2) 
tors driving the camshaft 


utilizes two different 
through overriding 


speed n 


clutches 





adjustable 
aa 


recycling, long time delay or 
crements of time on certain operation, which do not aff« 


obtain quick 


the time of other operations. 


‘*Model 648” 

This is a drum type controller designed to be either (1 
positively-driven in exact synchronism with a machine, 
(2) rotated intermittently or variably in accordance wit 
process conditions. 


(Motorle ss) 


Special Controllers 


Controllers using non-standard parts are made up to 
requirements of space, position, ete. 








Fisher Governor Company 


ssure-time Cycle Controller 


is is a repeat-cycle pressure controller, in the form of 


assembly combining a diaphragm-motor valve with a 


ete air-operated, clock-driven cam-and-rider type of 


matic sequencing instrument such as is usually installed 
panel board. Compressed air at 20 lbs. is employed to 





perate the diaphragm-motor valve, so that when high-pres- 
sure air or gas is the controlled medium, no separate com- 
pressor is required, the valve-operating medium at 20 lbs. 
being obtained through a reducer from the high-pressure 
ine itself. Standard 24-hour clocks provide 1-, 6- or 24-hour 
cam rotation periods. Cam blanks are circular plates of rust- 
less metal, on which notches are readily cut and filed in the 
field. Principal applications reported are on gas-lift in the 
il fields (for which controller was especially developed). 


The Foxboro Company 
Classifications 
For the control of related or codrdinated steps which, 
their proper succession, constitute a definite process cycle, 
Foxboro presents simplified and flexible systems for Auto- 
matic Process Operation, available for either 
(S) Sequence cycle or (T) Time cycle 
control (as briefly described below) or for combinations of 
these two types of systems. The instruments employed are 
standard Foxboro instruments. The “master’’ instruments 
may be classed as 
(M) Multiple-cam or (C) Chart-cam 
timers, which are different in form but perform somewhat 
similar timing functions. Again, the standard Foxboro con 
trol instruments employed may be either 
(E) Electrically-operated or (A) Air-operated 
a combination of both classes. At first glance, it would 
seem that most systems would generally follow the vertical 
division of the above, thus: S-M-E or T-C-A. However, 
this is not a rule: the majority of Foxboro automatic proc- 
ss operation systems in use do not fit into either of these 
two simple categories. The reason is that each system is 
lefinitely engineered for each individual application —a 
process in which a mere time program (like that of a sign- 
flasher, for example) is subordinated to the control of proc- 
sing conditions such as temperature, pressure, etc. 


In Sequence Cycle systems, each successive step in the 
process cycle automatically follows as soon as (and not 
intil) the desired condition (temperature, pressure, volume 
'r other variable) of the preceding step is obtained, instead 
f at the expiration of a definite and fixed time period. 

In Time Cycle systems, successive steps of operation and 
ntrol are automatically and precisely duplicated with each 
epetition of the process cycle. The time periods of the in- 

vidual steps may vary from seconds to hours, and during 
ach of these periods any kind of process operation can be 
rovided. Many applications of Foxboro Automatic Process 
)peration combine both time and sequence operation. 


In addition to the main classifications given above, there 
is of course a choice of timing drives: synchronous motor, 
spring-wound clock, etc. The system may also include sig 
naling equipment, as well as safety shut-down, automatic 
recyling or alarm signals in case of power failure. Re 
cording (at any desired place or places) may be provided 
by means of pneumatic or electric transmission systems; 
and so may centralized supervision from any desired point 
Multiple-cam Timers 

Foxboro multiple-cam timers are highly-developed forms 
of the camshaft type of instrument. Extreme flexibility has 
been striven for in their design. For example, the instru 
ment shown in Fig. 1 can be supplied for all-pneumatic 
operations, or combination pneumatic and electric. The eiec 


f 


=) tot tot: 
ui 


Fr 





Fig. 1 


tric contact assemblies are interchangeable with the pneu 
matic units. The cam design includes a micrometer setting 
of adjacent cams. An explosion-proof motor, in Crouse 
Hinds housing, is supplied for hazardous locations. Any 
number of cams can be provided, sets of eight, with the 
several cases arranged for through drive from a single 
motor. In each instrument, all of the individual-function 
cams are independently adjustable. Although any single 
cam in this type of master instrument does not provide 
gradual rise or gradual decrease of a controlled variable, 
the equivalent may be accomplished by ‘‘step’’ control of 
properly-selected Foxboro valves. 
Chart-cam Timers 

This other type of Foxboro ‘master’ instrument was 
first brought out ten years ago (Jnstruments, October 1931, 
page 574) as a single-cam instrument featuring a chart-like 





aluminum cam easily cut by the user. This original cut 
cam time controller was primarily a pressure controller o1 
a temperature controller with its setting arm arranged as 


a cam-follower. This combination type is still available but 
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master 
has under its com 
a plurality 


the cut-cam type more generally used as a process 
a time controller which 
mand a temperature 
of such controllers, as well as signals, etc., and may have as 
3 shows the two cams of a master 


which 


timer 1s purely 


pressure or controller o1 
as three cams. Fig. 


timer for 


many 


automatizing a requires 


pt ocess 


process 





Fig. 3 


venting and purging, pressuring and depressuring, signal 
ing, ete. At the left is the timing cam which operates vari- 
ous solenoid and motorized valves. At the right is shown the 
gradual pressuring and depressuring cam mounted on the 
same shaft with the timing cam. Its cam-follower is directly 
linked to the control-point setting mechanism of a Pressure 
Stabilog Controller (or whatever the instrument may be). 
Chart-cam timers find applications in industries where one 
array of equipment is used for the processing of a series 
of different products, each requiring a special schedule: a 
cam assembly is cut for each product and plainly marked. 
When it is necessary to change schedules, the superviso1 
need only give the operator the proper cam assembly fo) 


the product, and he is sure the schedule will be correct. 


Julien P, Friez & Sons 
(Div. of Bendix Aviation Corp.) 
Electric Clock and Time Switch 


The 


Combination 


“Nite-Temp” is a synchronous, 


aes self-starting electric clock switch espe- 
cially suited for day-night temperature 
' control applications. It may be located 


near the temperature control instrument 
or in remote location—wherever a hand 
some electric clock would be of 
time-keeper. Clock motors operate on 20 
volts from transformers supplied with 
the clocks, which are in turn supplied 
from the 110-volt or 220-volt lines ac 
cording to specifications. 


use aS a 











General Electric Company 


From a mass of printed and mimeo 
material we have selected six individual items 

industry rather than for 
These are: three “timers,” 
and one “time switch.’’] 


[ Epitor’s Nott 
graphed G-E 
ng products made fo 
etc. 


“relays 


iomestic-appliance dealers, 


time-de lay 
“TSA-10” Timer 


timed adjustable type, for use 
time from 


7 ; is a Telechron-moto1 
I l n-moto1 


circuits only and is available in ranges 


-» seconds to 0-6,hours, with internal or external time-set 
' th or without clutch-coil contacts, with normally- 
per r norma ly closed contacts, with single- or double- 
time-scales, etc., so that a total of 592 forms are assigned 


catalog numbers. The adjustment each form is 


ald - 


range on 
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0-100% of maximum time and the accuracy is 1% of 
full time of the scale in use (whence the advantage of 
double time-scale forms). The “TSA-10” is regularly a 1 
repeat timer but is optionally furnished with an additi 
repeating obtai 

Elapsed time is 


high, 6% 


operation is 
visually 
deep. Surf 


whereby 
instrument. 


contact at zero 
from a single 
cated. Dimensions: 9 


mounting only. 


wide, 4’ 


“TSA-14” Timer 

This is a continuously-repeating type. The total time 
the cycle (seconds or minutes) during manufact 
and the adjusting dial, marked “Percent of Total Tin 
permits varying the “on” time from 1% to 99% of 
cycle time. Contact rating is 10 amps.; circuit arrangem: 


is s-p. d-t. Setting is internal only and 


Is set 


the glass cover can be sealed by a stand- 
ard seal wire. forms of this 
timer are available, in Tele- 
chron motor and one gear train drive a 
cam shaft but there are two cams and 
two contact assemblies. Elapsed time is 


pd 
Two-circuit 


which one 





visually indicated. Dimensions of single 
circuit form: 5” diameter, 3%” deep. 
Conduit mounting. Wiring connection: 


leads. 


“CR-7504” Timer 

This is a general-purpose capacitor-discharge-timed int 
val, non-repeat, adjustable type, referred to in G-E lite 
ture as a “timer” “vacuum-tube time-dela 
relay.”” Presumably, the time range determines the desig 
tion: the “CR-7504-A1C”’ 
a timer while the “A1E” form whose range is 0.045 seco: 
to 0.9 second would be considered a time-delay relay. In 


and also as a 


two-minute would be considers 





forms, the adjustment is stepless and is effected by 
external knob; and the time scale is closely “logarithmic 
with open graduations at the short-interval end and rela 


tively close graduations at the long-interval end. The ad 
justment to 100° of the maximum time 
There is no visual indication of the elapsed time and, fi 
that matter, there moving parts except for th 
telephone-type relay. The standard relay contact rating 

l amp. at 115 volts; 0.5 amp. at 230 volts; higher rating 
(to 10 amps.) being listed as specials. The vacuum tube 

a 6C5 three-element high-vacuum metal tube which can b 
replaced through any radio supply store This timer 

available also for d-c. operation. In all models the standa1 
16” hig! 


range is from 5% 


are no 


circuit arrangement is s-p. d-t. Dimensions: 71 


1%,” wide, 412” deep. 


“CR-2820-1099” Relay 

This is a Telechron-motor-timed interval, non-repeat, ad 
justable type, operating on a.c. (d-c. optional). It is avai 
able in forms providing timing from four seconds to tw 
hours, but it is designated a “relay” and not a “timer.’ 
Presumably, the reason is that all forms have the insta1 
taneous-reset characteristic, whereas most “timers” of the 
non-repeat class require an appreciable time for resetting 
The adjustment range on each form of this relay is fron 
approximately 10% to 100% of the maximum time. Adjust 
ment is in steps of approx. 5% of maximum time. Scales 
are marked in time units. Setting is internal. The contact 


rating is 15 amps. Dimensions: 5” high, 642” wide, 6” deep 





me 





».2820-1054” Relay (also “-1088 and “-1729’’) 

is is a magnetic flux-decay interval type; instantan 
pickup and time-delay dropout; instantaneous reset. 
forms available provide timings from 0.25 seeond to 
seconds. (Note: ‘“CR-2820-1088” available with total 


from two to seven seconds; longer times special.) 





The adjustment range on each form is approx. 50% to 
100% of maximum time. The setting being by spring- 
tension adjustment, it is internal and stepless, but there is 

» graduated time scale. These magnetic flux-decay devices 
(in common with capacitor-discharge types) have no 
elapsed-time indication. They operate on d.c. (also on a.e. 
vith rectifier), the maximum voltage being 600. Voltage 
fluctuations do not cause timing errors. Contact rating is 5 
amps. d-e. continuous. Up to four circuits can be controlled 
by the available circuit arrangements. Thus, one relay can 
time a sequence of several operations. 


“Type T-44” Time Switches 

Although there are special industrial G-E time switches 
(24-hour class) it seems best to conclude this brief survey 
with only the ‘‘Type T-44” which are designated as ‘“‘gen- 
eral-purpose” time switches. ‘Type T-44” time switches 





open and close electric circuits at predetermined times on a 


daily repeating cycle. They are furnished in a variety of 
switching forms and are for use either outdoors or indoors. 
[he switching forms include s-p. s-t., d-p. s-t., s-p. d-t., d-p. 
i-t., also a form which controls two circuits with one time 
switch. Some forms (known as “plain dial” switches) open 
ind close circuits at the same time daily, unless the setting 

changed by the user. They are equipped with a 24-hour 
al and adjustable switch-tripping riders. The riders are 
et on the dial at the times at which operations are desired. 
‘ther forms are equipped with an astronomic dial. These 
rms open and close circuits according to schedules which 
ary daily. 


All “Type T-44” time switches may be equipped with 
omitting devices. The omitting device automatically omits 
operations on any day or days of the week. 

The time switches are rated for 115 volts or for 230 
volts, a.c. Other voltage ratings are available on request. 
The contact current rating is 35 amp. a.c. for Mazda induc 
tive or resistance loads. 

Each time switch has four main units: (1) ‘“Telechron”’ 
synchronous motor for time keeping and driving torque 
(2) Gear train and time-setting device. (8) Dial with rid 
ers which may be set to the desired operating time. (4) 
Switch mechanism. 

Power is transmitted from the Telechron motor to the 
time dial by a gear train which includes a ratchet and 
time-setting knob. At the top of the switch is a small dial 
marked in minutes so that the time may be set or read to 
the nearest half minute. The ratchet provides a_ positive 
drive from the Telechron motor to the switching mechan 
ism. No friction clutches are used. 

The dial driven by this gear train turns once in twenty 
four hours. Riders on the outer edge of this dial operate 
the switch. On the forms equipped with plain dial, the 
riders are clamped directly on the dial at the times of day 
which correspond to the selected switching schedule. On the 


astronomic-dial time switches the riders are clamped to 
arms which are automatically moved in accordance with 
a definite yearly schedule. Standard schedules are based 
on the variation in the length of days during the year. 
Switches having standard schedules will turn lights on at 
dusk and off at dawn (not sunrise-sunset). 

The riders on either the plain or astronomic-dial time 
switches engage the two triggers of the switching mechan 
ism alternately. These triggers release each other alter 
nately and rock a Textolite cam. A pair of contacts has 
one rigid blade and one spring blade. Both of these are 
fastened directly to time switch terminals which are molded 
in the Textolite terminal block. 

Dimensions: 742” high, 4%” wide, 414” deep. The “Type 
T-44S” time switch fits standard meter sockets. The sockets 
are wired and the time switches are then plugged into the 
socket. The combination may be sealed with any standard 
type of meter seal. 


Guardian Electric Manufacturing Co. 


General 

Manufacturers of an extensive line of a-c. and d-c. relays. 
Only two models are explicitly designated as ‘time delay 
relays” but this appears to be a matter of catalog terminol 
ogy. Five distinct means of introducing time delays are 
manufactured, any of which may be embodied in a relay 
officially designated as “power type,” “solenoid,” “sensitive 
d-c.,” “midget a-c.,” ete., ete. The five methods are as fol 
lows: 


Copper Slug 

For d.c. only. Principle—Copper slug requires time fo 
saturation or de-energizing. Copper heel for delayed re 
lease, copper head for delayed attract. Time Delay rang 
attract, up to 0.05 sec.; release, up to 0.15 sec. Instanta 
neous recycling. 


Thermal Strip 

For a.c. or d.c.—Principl simetai strip has contact in 
movable end. Strip is wrapped with insulating material and 
wound with Nichrome wire. Energizing the wire winding 
causes heat, bending the bimetal strip and opening or clos 
ing the contact after a delay period. Contacts for either 
delayed make or break on the energizing cycle. Time Delay 
Range—5 to 80 sec. Bimetal requires approximately thres 
times the delay interval to recycle. Used in conjunction with 
standard relays (Series T-100 and T-110) for delayed at 
tract or release action on impulse circuits. 


Dashpot 
For a.c. or d.c. Principle—Plunger of solenoid is closely 
fitted to the brass tube. Leakage of air through screw ad 
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end of tube regulates time delay period. 


d release only. Time Delay range to 0.75 sec. In 


isted Vaive 


tantaneous recycling. Coils for intermittent duty only. 


Hot Wire 

For a.c. or d.c. Principle—A Nichrome wire is held under 
tensior When current passes through wire, the wire 
stretches and, through a lever, operates contacts. Either 
delayed make or break. Time Delay Range—0.2 to 1 sec. 
Recycling time approx. same as the energizing cycle. For 
ow voltage (6 to 10 volts) or series circuits of 0.5 to 2 


amps. only. 


Capacitor 
Principle—Capacitor is connected in paral 
el with a relay coil. When energized, the capacitor charges 
and the attracts. When de-energized, the capacitor 
discharges slowly through the relay coil. Relay does not 
release until the condenser is discharged. Delayed release 
only. Time Delay Range—theoretically unlimited. Actual 
practice indicates an effective range up to Intro- 
duction of a variable resistor in the circuit permits flexible 
timil This principle may 
be used to give a short impulse at regular intervals. 


For d.c. only. 


relay 


5 seconds. 


g control. Instantaneous recycling. 


Industrial Timer Corporation 


Motor Drive, Dial Form 


Representative of this manufacturer’s diversified line of 
synchonous-motor-driven automatic-resetting timers are the 
following four series: 

“M” Series timers are for push-button control, where re- 
lease of button is required for completing interval and re 
setting timer. Identical timing period is obtained upon new 


impetus. Eight standard models. 





and auto 


‘P” Series timers afford completion of interva 











\ ID BHR 
math reset, regardless of push button being open or 
closed. Timing period of identical duration upon new im 
petus. Five standard models. 


‘TD” Series timers are designed to control measured 
time delay periods. Three standard models 

“BHR” Series timers can be used either to announce du 
completion of timing period, are believed to be 
electrical timers made. 


or additional buzzers may also be applied to 


ration o1 
the first 
lights, 


buzzer signal Warning 


yongs, 


this time) 
Standard timing ranges are as follows: 
Cucl Dial Calibrati 
ls 
L mir 
Custom-built equipment can be ordered for timing opera 
s at both ends of the standard equipment ranges. Heavy 
ity self-lubricating motors are incorporated in all models. 
Units furnished both in metal cases or un-cased fo 
flush or panel mounting as an integral part of other ap 
paratus. Contact gements are available in varying 
‘ ry)? 7 iT ns 
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International Time Recording Division 
Internat’! Business Machines Corp. 


General 


Manufacturers of self-regulated master 


synchronous-motor program clocks, self-contained prog 


program c 


“machines,” etc. 


Metal Disk Program “Machine” 
designed for controlling signals in indust 
in educational inst 


Originally 
plants and Program Bell schedules 
tions. Because of its flexibility it has been used to prov 
fully automatic time control according to pre-determ 
schedule for control of steam supply valves, lights, chin 
warning signals and special experimental work. Operat 
by electric impulse makes it possible to change the time 
the schedule from one week to any period desired. Exam) 





the sounding of Westminster and other chimes by the add 
tion of a supplementary drive and automatic cycling cor 
trol; process timing, such as the curing time in some mol 
ing concerns. 

The machine functions by the inter-operation of two disks 
the 9” Program Disk makes one revolution in six hours a1 
is graduated in minutes and hours. The small Calendar Dis! 
makes one revolution in a week and is graduated in day 
and six-hour periods. The disks are mounted one behind thi 
other and the assemblies are referred to as the Progra 
and Calendar Drum respectively. The machines are fu 
nished in 8-disk and 12-disk sizes which give complete 24 
hour control Ho. 
ever, because of the flexibility of the machine, only the nu 


for two or three schedules respectively. 


ber of disks necessary for the particular schedule need | 
used. Schedules may be changed as often as desired by sin 
ply shifting the position of the clips on the program disk 


Johnson Service Company 


Pneumatic Clocks 


+ 


These are so called because their function is to opera 


pneumatic relays, their primary intended application beins 
to Johnson systems of day and night temperature contro 


As clocks, however, they are made with differer 


drives: 








) “Telechron” (all standard a-c. voltages and frequen- 


Hand-wound, spring drive, 
) Electrically-wound (a.c. or d.c.) spring drive; 
n three different models: 
24-hour, 
) 24-hour and 7-day, 
) 7-day. 
ich standard dial (24-hour or 7-day) provides for two 
ations but may be arranged for two ‘‘on” and two “off” 
rations. On order, two cams—providing different sched 
may be mounted on the spindle. 


Leeds & Northrup Co. 


eneral 

[wo different types of time control arrangements, both 
mbined with L&N_ self-balancing potentiometer (or 
idge) Micromax instruments, are offered. One type pro- 
les for gradual increase or decrease of the controlled tem- 
erature or other variable. The other type provides a cycle 
f changes determined by the contour of a cam. 


Micromax Time-rate Control 
This is a built-in feature. It consists essentially of a mo 
yy which continuously advances the control-point setter of 
the Micromax through two worm-and-wheel reducers and a 
train of gears as shown in Fig. 1, thereby constantly alter- 
ng the relation between the position of balance in the in 
trument and the opening of the controlled valve (or rheo- 





stat, ete.). Any desired rate of increase or decrease of the 
controlled variable may be obtained, this rate being uniform 
by reason of the use of a constant-speed motor. 

The total duration of increase or decrease is set by means 
of an interval timer which is separately housed but is usu- 
ally located alongside the Micromax. The rate of increase 
or decrease is likewise externally adjustable by means of a 
separately-housed control. 





Micromax Program Controller 


1 


This is an auxiliary L&N instrument, in a housing sepa 
rate from that of the Micromax potentiometer (or bridge) 
with which it is electrically associated. Its essential features 
(see Fig. 2) are as follows: 

(A) The cam which determines the time cycle. Various 
time ranges are available, by proper selection of reducing 
gearing. Cams are easily interchangeable. 

(B) Assembly of roller, arm and sliding contact 

(C) Slide wire, which electrically is a portion of the cit 
cuit of the Micromax temperature or pressure recorder-con 
troller. 

The recorder-controller in conjunction with which this 
program instrument is used produces a deviation record in 
addition to the customary record. The deviation record shows 
the difference, in degrees or other units, between the desired 
program and the actual curve, throughout the entire cycle 
during which the cam had command of the temperature 01 
other controlled variable. 


J, Milton Luers 

Special Process Timer 
The “Ste-Tre-Meter.”’ This instru- 
ment is particularly suited to the time 
control of steel treating furnaces—the 
application for which it was developed 
by the manufacturer (a maker of high 
speed steel tools). Distinctive features: 
zero-return accomplished either by foot 
lever at bottom or by hand lever at top; 
“any number” of target contacts may 
be positioned on periphery; attachment 
by ring (barely visible at top of illus- 
tration) to furnace door whereby open 
ing of door returns pointer to zero and 
holds it until closing of door starts 
cycle; two total time ranges (10 and 60 
min.) on each instrument, with simple 
change-over from one to other. Timer is 
regularly available for 110-volt 60-cycle 





single-phase supply (others to order). 


Mason-Neilan Regulator Co. 


Time Cycle Feature for Temperature, Pressure and other 
Controllers 
Most of this manufacturer’s standard models of auto 
matic controllers are available in modified forms as tem 
perature-time, pressure-time, ete., controllers, the time 





t 


cycles being governed by cams easily cut by the user. On 


modification (Fig. 1) employs a chart-like aluminum cam, 
the cam-follower being the setting-point arm of the auto 
matic controller. The cam is driven by a recorder clockw¢ 








(spring or electric) and period (1-hour to 7- 


the user. Such a controller, of course, is 


of the 
aay ) 


type 
selected by 
non-recording. 
Another modification (Fig. 2) 
parent cam superimposed on top of the customary chart of 
with it. The controller 


involves the use of a trans- 


a recorder-controller 


rotating 


and 





> 


Fig. 2 


setting-point arm, instead of being fixed wherever set, is 
continuously reset as in the previously-described model. The 
from the chart so that 
have freedom of movement be- 


cam is elevated sufficiently one or 


more recording will 
neath it. 

Note in Figs. 1 and 2 the graduated and easily-accessible 
adjustment of cam-follower proper to control-point setting. 
This minimizes the required, should the 


operator desire to change to a higher or lower point in the 


pens 


number of cams 


range. 


Minneapolis-Honeywell Regulator Co. 


Time Switches and Timers 

These have been primarily designed for heating & ven 
tilating, the process-control line being that of the Brown 
Instrument Div. Typical of the M-H line is 
“Type S4OLZA control 
operation of electrical equipment with non- 
load of 10 amps. at 110 v., 5 
amps. at 220 v. or motors of 1 h.p.r.i., %e 
h.p.s.p. or 14 h.p.d.c., either 110-v. or 220-v. 
rating. Timer may be manually set to close 
the circuit and will automatically break the 
circuit at a predetermined time for any pe 
riod from ‘2 hour to 11 hours. It is put into 
operation by setting the knob until desired 
time interval appears on dial. Twisting the knob in counter- 
clockwise direction will turn current off. Timing mechanism 
sticks. “‘Con-Tac-Tor” mer- 
sight is suf- 


Timer” designed to 


inductive 








cannot be overwound so that it 
cury switch is of such design that leveling by 
ficient in making installation. 


The Monitor Controller Company 


“Work-cycle Timer” 

Operation of this device may be described as the mechan 
ical closing of one switch after another in sequence and at 
adjustable time intervals. It can be reset instantly at the 
starting point at any time during, or after, the completion 
of the cycle. 

The current-carrying switches in a given timer unit are 
all electrically connected on the pivoted side. Each indi- 
vidual switch congists of a rotatable disk carrying an ad- 
justable contact point and a post fixed on the panel and 
connected directly to the circuit to be controlled. 

There are as many of these little switches as there are 
circuits in the sequence. The rotatable disks are mounted 
INSTRUMENTS 


Page 160—Vol. 14 


loosely on a sleeve which is carried on a revolving hi 
shaft. Each such disk is between two rotating disks 
are keyed to the shaft. These rotating disks are equi 
with carbon that bear lightly against the sw 
disks. The rotating hollow shaft is driven by a const 
speed motor. Through its center extends a clutch rod 
can be moved by the action of a powerful magnet. 


blocks 





Normally, the switch arms are stationary with their re 
weights resting on the stop bar. If the magnet is excité 
the clutch rod is pulled to the right, all the disks are pres 
together, and the switches rotate. 

Rotation of each switch continues until it 
stationary contact post. From that time on, it simply s 
between its driving disks. 

When the magnet is released, the 
from the disks and the reset weights cause all the swit 
disks to drop back to the normal reset position. 


closes on 


pressure is remove 


The National Supply Company 
Electric Timers 
“Tdeal” single-wheel electric timers are driven by elect: 
motors but are available in either electric or pneumati 
controller models, for operating electric valves 
phragm-motor valves. ‘Type Al” employs mercury switche 
“Type A2” employs a low-pressure gas pilot valve. If d 


or dia 


M 












































Submit your time control problem to 
Paragon. No matter how complicated the 
operation, Paragon can supply an instru- 
ment to control it. 


Since 1905, this organization of engineers 
has been manufacturing and improving 
timers, time delay relays, time switches 
and related time control devices. Every 
Paragon unit is precision built, simple, 
accurate, rugged, reliable and modern. 
Paragon instruments are adapted to an 
unlimited number of industries and ap- 
plications. Only a few types are illustrated 
and described briefly here... but further 
information will be cheerfully furnished 
on request. 
400-500 SERIES —— Timers, Manual Reset 
ypes. To time and control any elec- 
trically operated equipment or apparatus such as 
processing machinery, samplers, laundry and dry clean- 


ing machinery, household appliances, therapeutic and 
diagnostic apparatus, photographic equipment, etc. 


iC 800 SERIE Automatic Reset Time Delay Relays 
ie and Interval Timers. Synchronous motor 
operated. These time delay relays are to accurately 
delay the closing or opening of an electrical circuit 
following a power failure or disconnect of the A.C. oper- 
ating potential. Or to provide an adjustable time delay 
between the closing of a pilot circuit and the subsequent 
closing or opening of the timer load circuit. 


900 SERIE Industrial Timers. Synchronous motor 
operated, manual reset. To time and con- 
trol processes of manufacture such as: Plastic molding, 
rubber curing, heat treating, enamel baking, liquid 
agitation, light exposure, pump operation, conveyor oper- 
ation, watchman signals, power disconnect, etc. 
300 SERIE Self-Lubricating Time Switches. For 
controlling signs, commercial lights, attic 
fans, stockers, oil burners, blowers, pumps, valves. Only 
two exposed gears, dustproof, 2000°% extra dial power. 
For 24-hour automatic switching. 


J SERIES Time Cycle Repeaters. For adjustable time 

cycle repeating. Sixty-six standard models 
available for time cycles ranging from 1 minute to 6 
hours, with 40, 50 or 100°% adjustment for the ON or 
OFF portion of the complete repeating cycle. 


1 SERIES Automatic Reset Timers and Time Delay 
Relays. Offering precise control for thousands 
of operations. 


PROGRAM TIMERS. Contact and Time Cycle Re- 


’ peaters. Designed to repeat a 
program of “ON” and “OFF” switching operations or 
momentary contact. Large number of models. 


PARAGON ELECTRIC COMPANY 
35 W. VAN BUREN ST., CHICAGO, ILL. 


Paragon /j,..,,, 


BUILDERS OF CONTROL INSTRUMENTS . SINCE 1905 
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sired, both mercury switch and pilot valve may be used 
it the same time (signal light to be flashed while controlled 
valve is “on’’). Driving motor being of synchronous type, 
a number of timers may have their operations interrelated. 
Wheel revolution is one or two hours (changed without 
tools). Ten trip fingers provide ten operation in one hour 


(or five per hour with 2-hr. rev.). Overall height 17”, net 


weight 31 lbs. Field installation is facilitated by pipe sad- 
lle shown in Fig. C. 
Northwestern Clock Company 
Time Switches, Appliance Timers, etc. 
“Unit construction” permits the removal of any part 


from the case without disturbance to the other parts. Stand- 
ard make self-starting synchronous motor, slow speed. To 
mechanism is added our exclusive switch operating 
mechanism which is composed of but four main parts. The 
switch may be operated by hand at any time, without dis- 
turbing the time set of operate. The switches used in the 
Northwestern are Special Alloy Contacts that do not burn 
or stick. Time switches are available in single- and double- 
pole, 35 amps. per contact. Steel case size 9” 6” 3%". 

Appliance timer has the same time-switch essentials but 
its case is 4” & 4” & 2%”, it is portable, and it is rated 
at 15 amps. 


this 


Paragon Electric Company 


General (from letter transmitting selection of company’s 
literature) 

“We have produced timers since 1902. . .. We believe 
we are best known for our ability to manufacture special 
timers. .. . We now manufacture over a thousand different 
types of timers. < 


1. Time Switches 

Newest model of this manufacturer’s time-switch line is 
the “300 (Fig 1) which has only two exposed 
gears (the other gears operate in a sealed oil bath and con- 
sequently are always lubricated). Operation is not affected 
by dust, is accomplished by slow-speed (450 r.p.m.) indus- 
trial type self-starting synchronous motor. For actuating 
off-tripper there is a reserve power of 40 lbs. or an equiva 
lent of 2000%. Switch operates successfully at —20°F. 

Program clocks and program timers are available also, 
for applications requiring more than four signals or opera- 
tions per cycle. There is no limit to the number of opera- 
tions that may occur, except that there must be a minimum 
of 30 minutes between signals (on the 24-hr. models). 


Series” 

















2. Interval Timers, etc. 

Fig. 2 shows a recently-announced example of the manual- 
reset type. Units rare powered by slow-speed self-starting 
synchronous motors and equipped with “fast-acting silver 
contact micro-switches.” Available ranges extend from sec- 
onds to hours. Some models are equipped with start button, 
with signal-stop button, etc. 
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3. Automatic-reset Timers, ete. 

“An almost unlimited number and variety” of indust 
operations can be controlled, it is said, by means of 1 
automatic timers and time delay rela 
These timers are furnished with eight terminals. A posit 
mechanical magnetically operated, away 
friction and magnetic clutches and prevents possibility 
any disconnect due to vibration. A variety of cases is ava 
able, for wall mounting, built-in flush panel, meter-soc] 
etc. Fig. 3 shows a wall-mounted model available in vari: 
ranges from 42-1312 sec. to 1-22 hrs. 

Some models are available with 8-day spring clock driv 

Special-purpose models are available, such as 
timer relays, stoker or burner timer and time-switch co: 
bination, timer relay and time-switch combination. 


series of reset 


lock, does 


stoc} 


Partlow Corporation 


Process Timers 

“Model Time Delay Relay’”—This instrument f 
automatically timing the duration of a process cycle con 
prises a synchronous motor driving a gear train throug 
a magnetically engaged clutch. At the end of the timin; 


308 





period, a switch operates to stop the timing motor and 
either connects or disconnects the load as desired. Upo 
breaking the timer circuit the magnetic clutch releases and 
the timer automatically resets itself. Timing is adjusted 
by setting the knob and pointer. The pointer serves as al 
elapsed-time indicator. Four timing ranges are available 
in all models: 0-5 min., 0-15 min., 0-50 min. and 0-5 hrs. 


Perfex Corporation 
Time Switches, ete. 

As parts of its day-night control products for domestic 
heating installations, this manufacturer offers (1) electric 
clocks which are combination timepieces and changeove 
switches, (2) synchronous-motor 24-hour time switches 
Both may, of course, be used for automatic timing purposes 
independently of the maker’s thermostats. The clocks ar¢ 
beautiful timepieces in which the time-switch features ar 
concealed and are supplied with step-down transformers as 
they operate on 20 volts and control a load circuit of 20 
volts, l-amp. rating. The 24-hour time switches operate o1 
115- or 230-volt 60 cycle supply and control various a-c 
loads up to 42 h-p. with s-p.s-t. or s-p.d-t. contact arrang« 
ments. 


Thermostats with Adjustable Time Action 

“Cycling Dial Twin-contact Thermostat No. 150’—This 
is one of a series of room thermostats embodying an auto 
matic timing feature which provides an anticipatory mod 
of control: 

“In industrial process control, elaborate and expensive 
instruments employing automatic reset, interval timing, etc., 
are used to closely approach this ideal. Naturally, such in 
struments are too elaborate and expensive for the hom« 
owner. The inexpensive Cycling Dial Thermostat .. . pro 
duces control which leads rather than lags temperature 
changes, synchronizes heat input with heat losses and elim 
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OORDINATED CONTROL consists in the 


adaptation and coordination of the various in- 

strument controls in a process in order to fu//) 
automatically produce the desired end product or result 
It generally involves the use of a time function or cycle 
controller, coordinated and interlocked with the several 
quantitative controls such as flow, pressure, tempera- 
ture and concentration. 

The combinations of quantitative controls possible 
are myriad. In any given installation, success depends 
upon: 

1. Careful selection of the instruments 
2. Proper coordination of the time cycle 
3. Reliable means of interlocking and coordination 


i. Sound engineering. 


A panel of several individual pressure controllers is not 
an example of COORDINATED CONTROL. But the fol 
lowing is,—a complete recovery control system, consist- 
ing of two batch processes operating regeneratiy ely and 
means for so switching from one process to the other 
as to produce a continuous result and to maintain con- 
stant conditions of concentration and flow of produc- 


tion. Such an installation should be and is made up as a 


unit, and tested and shipped as a unit. When it is 
installed in your plant aside from external power and 
valve connections—it also operates as a unit. 

A system of COORDINATED CONTROL can be de 
signed to function on any one of several different cycles 
In such instances a cycle selector is installed that allows 
the process to follow any one of the several predeter 
mined procedures. 

COORDINATED CONTROL consists of more than just 
instruments. Applying the best engineering to the co 
ordination of various controls, it encompasses the full 
responsibility, from the beginning to the end of the 
cycle, of producing the right results at the right time 
It has been successfully applied to many processes of 
drying, sterilization, recovery, and catalytic treatment 
There is no limit to the quantities and variations that 
can be coordinated. 

To industry the benefits of modern CooRDINATED 
CONTROL are a saving in time, lower production costs, 


and a uniform product of predetermined quality 


The Bristol ¢ ompan)y 


Waterbury, Connecticut 


BRISIDOLS 














INSTRUMI 


June 1941—Pag 


re 163 


NTS 


+ 








inates overshooting and undershooting in a manner never 
before attained. The Cycling Dial is a calibrated internal 
adjustment. Its function is to accurately adjust the inter- 
vals of stoker or burner ‘on’ periods. This feature is 
not obtainable with any other therrnostat on the market.” 

[Functionally, the Cycling Dial feature is an interval 
timer of the thermal class, bimetal type. Structurally it 
resembles an adjustable time-delay relay of that class and 
type. In addition to the interval adjustment manually oper- 
able by user there is a heater adjustment (governing max. 
and min. interval) which is made at the factory but which 
may make in the field.—EDITOR] 


service men 


Stoker and Burner Time Controllers 


Both synchronous and thermal types of interval control 
lers and time-delay relays are incorporated in most of the 
Perfex control systems for stokers and for oil 
burners. The synchronous-motor type, though housed in a 


Corp.’s 
case which contains other components, is essentially a “se 


quence” or “cycle-stop” automatic timer with one-hour dial. 


Photoswitch Incorporated 


Universal Interval Timer 
ris,” 


second to 


“Electronic Timer Type This is an interval timer, 
fo! from 1/20th two minutes. Control is 
accomplished through a snap-action relay of 1,000-watt ca- 
pacity. It is “universal” in several ways, one being that it 
may introduce a delay. Equip- 


ranges 


may time an operation or it 





control, 


reference to actuating 
mitting both momentary push button and sustaining contact 


ment is flexible with per 


control. It is “universal” also in that the timing may be 
changed. Thus six timing ranges are represented by timing 
valves snapped into a readily-accessible clip. Timer has been 
permit interchangeability of equip 
Thus, machine calibration for timer 
apply to all. It is claimed also that unit has been designed 
throughout for an unlimited guarantee to match that of 


machine to which it is applied. 


designed to 


complete 


ment. process one 


any 


Portable Process Timer 

“Photrix Electronic Timer’—This is a timer 
originally designed for dark-room use where settings may 
hundredths of a second. It 
models with ranges up to 


precision 


standard 
including 
double-range models) for controlling loads up to 1500 watts 


is available in 
LOO 


ne in 
timing seconds 
a.c. or 1200 watts d.c. Employing a network of capacitances, 
it has no moving part other than the cir 
cuit-closing and -opening relay. Timing is determined by 
electrical constants’whose values are negligibly affected by 
temperature, humidity, aging, etc. Timing scale of each dial 
is geometrically progressive, or logarithmic, so that limit of 
error is nearly a constant fractional-percent of the dura- 


resistances, etc., 


INSTRI 
164 


MENTS 
-Vol. 14 


Page 





tion for which the dial has been set. Thus, inte) 
down to 1/10 sec. are timed accurately. Electrical tin 
method obviates need of rewinding or resetting: press 


the push-button closes the load circuit, which is opened ay 





matically at end of interval for which dial has been s 
independently of how long push-button is held down. Rig 
hand toggle switch is for keeping load circuit closed wh« 


experimenting, etc. Unit illustrated measures 6°” & 3! 
414”, 


Production Instrument Company 
Combination Timer and Recorder 
The “Signal-Graph” was originally designed for mecha: 
cal connection to the machine, but the newer model is co! 
trolled by an electric switch and may be located at an 
distance from the machine or other equipment. In opera 
tion, it signals the operator when the processing period f 





which it has been set has elapsed, and automatically stops 
the processing—the next processing cycle being started b) 
the operator pressing a conveniently-located button. In addi 
tion, the instrument records the processing time of eac! 
operation, as well as the loading or time, on a 
chart graduated in minutes. Being operated by a synchro! 
motor it measures time with the accuracy of an a-c 
electric clock. It is available in two models, with timings 
ranges of 42 to 27 min. and 1 to 54 min. respectively. Th: 
indicating dials are graduated in half-minutes and in min 
utes, respectively. Switches, signals, etc., to complete eacl 
installation are furnished by the Production Instrument Co 


inactive 


ous 


M. H. Rhodes Incorporated 
“Mark Time” 


Portable Models.—These are spring-clock type, wound and 
set by turning the knob-and-pointer. Though most models 
are designed for use with domestic appliances, they find 
laboratory and plant applications to load circuits under 10 


Interval Timers 


















Dependable Time Delay 
For Your Product... 


AGASTAT 


UNAFFECTED BY DUST 
DIRT OR TEMPERATURE 


® This time delay unit is gaining 
popularity in industry for unfail- 
ing dependability. Its diversity of 
timing eftects—from a fraction 
of a second to 
several minutes 
and its adapt- 
ability to either 
AC or DC cir- 
cuits make it 
narticularly use- 
ful for delay 
control unde 
severe condi- 
tions. Descrip- 
tive bulletin 
N-4 available 
on request; no 
obligation. 


AMERICAN GAS 
ACCUMULATOR CO. 


ELIZABETH ELECTRICAL DIVISION New JERSEY 


SET SCREW ADJUSTMENT 
FOR DELAY INCREASE 


FOR USE WITH EITHER 
AC OR DC CURRENT 


DIVERSITY OF TIMING 
EFFECTS POSSIBLE 





POSITIVE SNAP-ACTION 
TYPE CONTACTS 























‘Automatic 


TIME 
CONTROL DEVICES 


Mode ls for 


Any desired time cycle 
Any function specified 








Any performance wanted 


PROCESS TIMERS 


INTERVAL TIMERS, or PROCESS TIMERS, are furnish 


two types. One is reset by hand (manually); other resets itself 





| t 
1utomatically. Both types can be provided for practically any 
ycle of time, fully adjustable from zero to maximum period 


SYNCHRONOUS, SELF-STARTING MOTORS. 


SIGNAL TIMERS 


Used extensively for starting and stopping industrial work; 
school class periods; for municipal time signals, etc. Up to six 
signal periods, permanently set at factory with Sunday & Holiday 
Cutout and Manual Control, at a price of only $35. 


TIME SWITCHES 
Triple Pole © Double Pole ¢ Single Pole 
All three types can be furnished with capacities ranging from 


rO 200 AMPERES PER POLE, from $12.00 up. Ten ampere 
lime Switches from $3.95 up. 


Write for Information 


AUTOMATIC ELECTRIC MFG. CO. 
MANKATO, MINNESOTA 


















noe 


INTERVAL TIMING — 


In manufacturing processes where accurate, 
interval timing is an important factor, this time 
switch can help you make savings in workmen's 
time, reduce waste and spoilage, and increase 
product uniformity. 


WIDELY ADAPTABLE 

The Type TSA-10 is an automatic switch for the 
control of machines or processes where accurate 
timing is extremely important. It will provide 
time-delay opening or closing of a contact and 
then reset, or hold the contact closed (or open). 9 
It provides adjustable, automatic control of §@& 
“Open” or “Closed” time, control of starting 
time, or of the interval of consecutive processes. 


TYPICAL APPLICATIONS 

This time switch can be used to control hydraulic 
presses, tire molds, plastics molds, photographic 
printing machines, paint mixers, signaling de- 
vices, and many other machines. 








For further information call the nearest G-E 
Office or write for bulletin GEA-1771. General 
Electric, Schenectady, N. Y. 


> G-& TIME CONTROL DEVICES 













§ General-purpose For intervaltim- For cyclic tim- Electric time qm 
switch—Send for ing Send for ing Send for meter—Send for} 
GEA-1427 GEA-1771 GEA-2963 GEA-3299 ey 
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amps. Ranges (total) are 60-sec., 15 min., 30 min., 1 hr. 


and 5 hrs 
Industrial Models—These are similar in operation but are 
for built-in application. Five standard dials: 60 sec. to 5 hr. 
“No. 806 Mercury Switch.’—This is a wall switch (flush 
mounting) with a six-hour timer of the “self-wound” spring 
clock type and a mercury switch rated for continuous duty 
h-p. motor: 10 amps. 125 volt d.c. or a.c. 5 amps. 
) 


250 volts a.c. or d.c. 


Ona 4 


Sangamo Electric Company 
Time Switches 

The complete line of Sangamo electrically operated time- 
switches can be divided into: (1) synchronous motor; (2) 
synchronous motor with electrically wound carryover; (3) 
electrically wound. All three can be supplied for use on a-c. 
circuits. The electrically wound mercury-tube contact type 
can be supplied for d-c. circuits. All are subjected to a test 
run at 75% of rated voltage. 

Manual Operation—Either the “off” 
be operated manually without affecting the sequence of sub 
sequent operations. Knobs for tripping the time-switch man- 
ually without opening the cover can be supplied on many 
of the models. 


“on” or levers can 


om cow 





Iwo-circuit 


Duplex 





Frequency of Operation—All time-switches, except astro- 
*, two-circuit or specials, are arranged for three com- 


nomic 
plete daily operations, allowing for either one, two or three 
and “off” day. On all 
switches, minimum time limits between the 


operations are 30 minutes, and between the 
914 


“on” silver contact 
“on” and “off” 
“off” and “on” 
hours. Time-switches having these time limits reversed 
can be supplied when specified. On the mercury-tube con- 


tact types, the minimum time limit between operations is 


periods each 


15 minutes. 
Five models of enclosing conventional; socket 
mounting; outdoor (with or without window) ; conduit type 


cases: 


base, and meter type base. 

The advance time cutoff performs an “off” operation at a 
time different from the regular setting of the switch. This 
device is not required for astronomic dial time-switches, as 
the “off” 
tween 9:50 p. m. 


operation can be normally set for any time be 
and 2:15 a. m. if desired. 

Momentary contacts can be supplied in tube-contact type 
time-switches by special tube arrangement. Intervals from 
1. to 10 seconds can be supplied. Time-switches with mo- 
mentary contacts are built to order, consequently require 
additional time for shipment. 

Several forms of Sangamo time-switches can be supplied 
in the construction. The and “off” opera- 
tions of each circuit are entirely independent of each other. 


two-circuit “on’”’ 
Following an “on” 
after 30 


»1 


operation an “off”? operation can be ob- 
minutes. Following an “off” operation an 
hours must elapse before the next “on” 
be obtained. Reverse operation, reversing the 


tained 
interval of 
operation can 
time limits betweerl “on” and “off” operations can be sup- 
plied. It is possible to supply this reverse operation for one 
circuit while using regular sequence of operation on the 
other circuit. 
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The Duplex time-switch consists of two separate sw 
units operated by the same timing mechanism. It car 
supplied either with the synchronous motor or with « 
trically wound movement. With separate switching w 
the sequence of ‘ and “off” operations of one unit 
be set independent of the switching operation of the ot 


‘on” 


Instantaneous-reset Timer 

“Model 15 Reset Timer.” Designed 
operate as a time delay or time limit relay or as an inte) 
timer, this is a modification of the standard Sangamo t 
switch. It consists of a control coil, a slow-speed self-sta 
ing synchronous timing motor, and a 3-position cont: 
mechanism with two silver contacts. In the normal posit 
both contacts are open. When the control coil is energi: 
the first contact closes and the timing motor starts to 1 
At the end of the time set on the dial, this first cont 
opens, a second contact closes, and the motor stops. 

Any time the control coil is de-energized, whether or 1 
the timer has completed its operation, it will instantly 
turn to normal position with both contacts open. 

Line and load connections are made directly to motor a1 
contacts. The control coil may be operated from the san 
line: two wires are run from the timer to an ordinary sna 
switch or its equivalent. Closing the switch starts the tim: 
opening the switch resets it. By running three wires fr 
the timer to the control point, a start-and-stop push butt 
station may be used. 

The control coil may also be connected to a separate li) 
usually in parallel with some other device. Applying current 
to the coil starts the timer, disconnecting the current reset 
it. This arrangement is useful when the first device is co 
trolled automatically, as by a float valve or pressure swite 
It will perform a second operation a given time after tl 
first, or if the first is not complete within a given time. 

There are eight standard dials: 5, 10, 
and 1, 2, 5 and 10 hours. 


Instantaneous 


15 and 30 minutes 


Continuous-repeat Timer 
The “Model 11 Timer” for opening and closing circuits « 

a pre-arranged schedule comprises a self-starting, synchro: 
ous motor which drives a camshaft through a train 
gears, and a cam-and-contact arrangement to insure quic 
closing and quick opening of the contact regardless of hoi 
slowly the camshaft revolves. The gears can be arranged s 
that the camshaft will make one revolution in one minut 
or longer. Commonly-used timings such as even hours « 
even minutes can usually be obtained exactly without sp 
cial gears. The “on” period can be easily adjusted in thx 
field from approximately 0 to 50% of the cycle. If specifi 
it can be arranged for 50 to 100% instead. The timer may 
be built with any number of contacts operated by the cam 
shaft. The cycle, being determined by the gears, is not ad 
justable, but the “on” period of each contact is independ 
ently adjustable. Pure silver contacts are rated at 5 amps 


Adjustable-speed Timer 

The “Model 14 Gear Change Timer” provides a repeating 
cycle of “on” and “off” intervals with maximum adjust 
ment: (1) The length of the ‘‘on” period may be varied b¢ 
tween 5% and 95% of the cycle, by setting ON and OF! 
levers on a dial; (2) The length of the cycle (1 shaft rev.) 
may be varied by changing gears mounted on the front 
plate with thumb-screws—an operation requiring no tools 
The base cycle of a timer is the shortest possible cycle f 
that timer. The complete range is from one to twenty-fou! 
times this base cycle. Gears below 60 teeth produce tw: 
cycles, one in each range. Each timer is regularly supplie 
with a choice of any 10 change gears, additional chang 
gears being obtainable. The timer operates on 115-volt 60 
cycle a.c. and has a capacity of 5 amps. 
Combinations for Complex Sequences 

Two or more of the timers described above (or others not 
described) may be combined into one assembly to provide a 
specified cycle with specified adjustments. Absolute syn 
chronism between the units of the assembly, or independ 
ence of certain elements, or flexibility in this respect, may 
be provided to suit various industrial requirements. 












Dependable Control Over Process 
Periods or Process Actions 


ccurate control of 
rocesses and opera- 4 
ons on the basis of 
TIME, is a major busi- | 
ess with ATC. Instal- 
ations, numbered in 
the thousands, are 
jaily paying their way 
rig ig reliable— 
therefore most econom- see . o 
‘cal—performance. An ATC Dial Timer avell- 
Standard models _ will = wits eeminiens 
start, stop or repeat 
operations on one to forty load circuits. 
Adjustment can be 
exactly what is 
needed, down toa 
split second. The 
total cycle can be 
seconds or any 
number of 
hours. 




































Send for 
BULLETIN 


An 8-circuit Cam Timer used to G-10 
control eight steps of a process 


Representatives in Principal Cities 


AUTOMATIC TEMPERATURE CONTROL CO. 
25 E. Logan St. Philadelphia, Pa. 














B-¢ Remote 
couman} BULB -TYPE 


MICROTHERM 


for PROPORTIONING 


CONTROL of MOTOR-OPERATED 


VALVES 
o 
Poy | 


@ Bringing the advantages of the 
highly accurate and fully auto- 
matic Micro-Control System to . 
processing operations. The Bulb- yer poppy | 
Type Microtherm may be installed VALVE | 
in vats, tanks, ovens, coolers, with 

stills, washers, or the like and will type cyBG 
control remotely located valvesto OPERATOR Se 
govern the flow of gas, air, steam, 
water, or other liquids. Write for 
further information, stating the 
type of service contemplated. 


BARBER-COLMAN COMPANY 




































1202 ROCK ST. e ROCKFORD e ILLINOIS 














RELAYS 


Jy AUTOMATIC ELECTRIC 


Automatic Electric relays and stepping switches 
are the perfected products of over fifty years of 
experience in the design and manufacture of elec- 
trical control equipment, and are available in a 
wide variety of types to meet the most exacting 
needs. A few typical designs are shown below. 





QUICK ACTING D.C. QUICK ACTING A.C. 
Series AQA. Rating to 300 Series FQA Rating to 240 
volts, D.C. Range of operating volts, 16 to 66 cycle, A.C. 


times .002 to .025 sec. Release Range of operating times .002 
times .005 to .025 sec. Single to .025 sec. Release times .005 
wound relay is standard where» to .040 sec. A quick acting, 
the rapid closing and opening general purpose A.C. relay for 
of a number of circuits is re- Operating a number of con 


quired. Multi-wound relay is tacts. 
supplied for special purposes. 





2 
~ 


7 





2 
aah 


STEPPING SWITCH D.C. 


10 point switch. Rating 6 to 


MERCURY CONTACT D.C. 


5 . ? ating 4 
Type 12. Rating to 300 volts, 120 volts, D.C. Remote 


con- 
D.C. Range of operating times trol or self-cycling operating 
.24 to .28 sec. Release times Handles 4 conductors per cir- 
.18 to .27. Contact made and = cuit. Maximum of 30 pulses 
broken within metal tube—no per second. Larger capacities 
dangerous exposed sparks. also available. 


For complete information, write for catalog 
{071-IP covering our entire line of relays 
and remote control devices. If you have any 
special control problems, give the facts when 
writing for catalog and we will specify the 
best type for your purpose. Address: Ameri- 
can Automatic Electric Sales Company, 1033 
W. Van Buren Street, Chicago, Illinois 


AUTOMATIC <> ELECTRIC 


ELECTRICAL CONTROL APPARATUS 
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Seely Instrument Co. 


Process-cycle Controllers 


TI} IS 


Trolley? 


different time-cycle con- 
various models; most of them 
pneumatic relays; some of them 
units may be in- 


firm manufactures seven 


s, each available in 
actuating either switches or 


electric and 


pneumatic 


so designed that 





terchanged. Latest development is remote command from a 
row of push buttons which may be located at the conven- 
ience of the operator or supervisor. 

“Model CC.”’—This appears to be the simplest type. It is 
an air-operated condensation controller, continuous-speed 
split cam, producing four or eight openings during the 
cycle, depending on the condensation discharge requirements 


of the processing equipment (such as a platen press). 


Stromberg Electric Company 
Stromberg Time Corporation 


I. Endless-tape Type 


Fig. 1 shows the essentials of a Stromberg Tape 
Program Instrument (removed from the panel 


switches and other accessories are mounted). These instru 
} 


Type 
where 


ments may be used to control electrically operated valves 
n gas, water and steam lines; to start and stop motors; 
and, in general, for any purpose involving the opening 


and/or closing of electrical circuits at predetermined times. 
Any number of circuits or schedules can be controlled. Con- 
tact Mechanism: The edges of the endless cellulose tape are 
printed to show definite divisions of time. When the tape is 
punched according to these designations, a definite program 
is established which permits contacts to be made only on 
the desired time schedule. Each tape can be used for two 
distinet schedules, and separate programs may be set up on 
the same instrument. Any program may be omitted on cer- 
tain days. A new schedule merely requires the punching of 
a new tape and placing it on the instrument, which can be 
done in a few minutes by anyone. The schedules may cover 
periods of twenty-four | 


hours or less as desired. The Pro- 
gram Instruments 


independent syn- 
chronous-motor units or as part of a master clock system. 


can be operated as 


II. Dial Type Process Timers 

“Process Timing and Signalling Instruments”—These are 
Warren-motor-drive instruments, available in manuallv-re- 
set, automatically-reset and continuously-repeating models. 
One of the basic instruments may be furnished by itself. or 
it may be supplied mounted on a panel with relays, electro- 
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“Model EC” is an all-electric single-cam cycle contr 
with reversible motor. Principal method of use: obtair 
a given sequence followed (when push button is press 
by an exactly reversed sequence. 

“Model CSC” (illustrated) is said to be unique in t 
any of twenty-seven different speed ratios, between the s 
chronous motor and the cam, may be selected. The array 
ment for this purpose is generally similar to that i) 
milling machine or in a screw-cutting lathe headst 
Moreover, the time ratio of one operation to another « 

























also be varied by rotating cam segments with respect t 
the main cam. 

“Model MCC” is similar to the foregoing in its adjust 
ability, but is a three-cam instrument. Each cam may actu 
ate two pilot air valves or micro switches. Each cam ma 
be driven at a speed different from that of the others, but 


reason motor a 


correlated thereto by of synchronous 


positive-drive gearing. 


magnet actuators, magnetic switches, etc., whereby a plu 


ality of processing periods can be automatically timed 





Fig. 1 


Some processes can be made entirely automatic by the us« 
of “No. 56” (non-repeat but automatic set-back) and “No 














TIMERS & TIME DELAY 


WITCHES 


SINGLE 
OR MULTIPLE 
CONTACT 
CYCLE TIMERS 





TIME DELAY 
RELAYS 


IMPULSE 
TIMERS 





FLASHERS Aegan the ~~ Segment 
rocess Timer, one of the many models 

CODE of Betts & Betts Cycle Timers built to 
specification, Available from the wide 

CONTACTORS range of Betts & Betts timers are con- 
tinuous repeat action or instantaneous 

SIGNAL reset types. Also thermostatically con- 
CONTROLS trolled or motor driven Time Delay Re- 
lays for any load and any application. 


“Your inquiries invited.” 


BETTS « BETTS 


ORPORATION 
THERMOSTATIC FLASHERS - MOTOR DRIVEN CONTROLS - SPECIAL TIMERS 


551 WEST 52nd STREET, NEW YORK, N.Y, 





Particularly adapted for aircraft, 

machine control, motor and lamp 

loads, photo electric and similar 

applications where space and weight 

are factors. The type ‘“‘G’’ Relay is 

furnished to operate on d.c. only.* 

Contacts rated at 10 amperes, 110 V.., 

a.c.—completely enclosed. Solder or atiasine 
screw type contact terminals optional. TODAY! 


C.P.CLARE & CO. 


Write tor Clare 


LAWRENCE & LAMON AVES. - - CHICAGO 
15 EAST 26TH STREET... NEW YORK CITY 





Other Clare Relays 
are available for 
a.c. operation. 


PcL Re) 
LfRLECTNG MECHANICAL SPECIALTIES)‘ 





WHEN YOU REQUIRE A RELAY TO LIMIT THE 
NUMBER OF OPERATIONS IN A PROCESSING 


CYCLE—SPECIFY THE — — — — — 


EAGLE MIGROFLEX RESET TIMER 











AN INSTANTANEOUS RESET TIMER 


CHRONOFLEX INSTANTA- 
NEOUS RESET TIMER: Ar 


ideal Reset Timer for 
Automatic Machine Con 
trol problems Shows 
progress ot cycle as 


time expires. 


Bulletin No. 266. 


MULTIFLEX RESET 
TIMER: For multiple cit 
cuit applications. Cir- 
cuits are independently 
adjustable on a_= cali 
brated scale to close and 
open at any time dur- 
ing the time interval 


Bulletin No. 260. 


FLEXOPULSE REPEATING 
CYCLE TIMER: Continu- 
ously closes and opens 
an electric circuit as 
long as power is sup- 
plied to the unit. The 
“on’’ and “‘off’’ time is 
independently adjustable 
on the dial. 


Bulletin No. 265, 


MICROFLEX  INSTANTA- 
NEOUS RESET COUNTER 
This instrument counts 
impulses and is suitable 
for limiting the number 
of operations of almost 
any electrically con- 
trolled mechanism. The 
compound dial is ad- 
justable from 1 to 400 
impulses. The counter 
resets automatically after 
each counting cycle. 


Bulletin No. 261. 


@ FULLY AUTOMATIC 

@ UNUSUALLY ACCURATE 

@ SYNCHRONOUS MOTOR DRIVEN 
@ AUTOMATICALLY RESETS 

@ VISUAL DIAL SETTING 


The Microflex Timer is a relay for 
limiting the number of operations 
of a machine or an operating 
member in a processing cycle. It is 
particularly well adapted for use 
in control circuits of automatic 
machine tools and process con- 
trols in which a contact is to be 
closed or opened for a predeter- 
mined length of time. 


APPLICATION — The ideal Reset 
Timer for controlling Hydraulic 
Presses, Violet-Ray Apparatus, 
Photographic Printing Equip- 
ment, Rubber Curing Equipment, 
Plastic Molding Devices, Grind- 
ing Machinery, Laboratory In- 
struments, Centrifugals, and other 
devices whose accurately timed 
functions are essential to indus- 
trial progress. 


See Bulletin No. 255. 


EAGLE SIGNAL CORP. 


Factory and General Sales Office . . . Moline, Illinois 


Executive Sales Office 
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INSTRUMENTS 
June 1941—Page 169 








(repeat-cycle) in combination with each other. Fig. 2 

s the “No. 55 hich is the simplest of this series, its 
function being to close (or open) a contact at the end of 
é te f vhich it is set. However, it differs in sev 


STROMBERG ELECTRIC CO 


_. EMICAGO 
A a | 





eral ways from the conventional type of simple interval 
timer. For example a lock is combined with setting button 
C, so that the time setting may not be altered by an un- 
authorized person. 

Models 55, 56, 57 (and the “A” models thereof) are avail- 
able in various total time ranges, the shortest being 3 min. 


18 sec. and the longest 3 h. 12 min. In all ranges it is pos- 


sible to obtain definite contact durations as well as pre- 
determined adjustable intervals. 
C. J. Tagliabue Mfg. Co. 
General 
Shortly after the turn of the century this company 


brought out automatic timers in which a spring clock drove 
one cam which actuated one pilot air valve. 

Various features were added one by one to the standard 
eams, so that different schedules could be obtained by 
means of one cam. The adjustable gradual-rise-period fea- 
ture (adjustable without tools} made possible the adjust- 
ment of temperature-time and pressure-time cycles. 

Various features were added also to the temperature and 
pressure control insrtuments with which the time-cycle con- 
Various features were added to 

parts of the systems. ... Thirty years ago the TAG 
line of automatic timers already included “master” instru- 
ments for automatizing and coordinating processes in the 
textile, food, chemical and other industries. 

During and after the First World War, industry’s need 
of more and more complex time cycles led to the design of 
specialized control systems. Electric control was added 
to pneumatic control. The increasing reliability of regu- 
lated-frequency a-c. supplies in industrial centers led to the 
udoption of synchronous motors (but note that high-grade 
clockworks are still preferred today in some instances). 
About 1924, TAG multiple-cam instruments for codrdinated 
control of several processing equipments from one point be- 
gan to be standardized. . . . Process discussions not being 
acceptable in this write-up, the most interesting reports of 
savings, etc., must be omitted and the following descriptions 
pertain exclusively to the timing functions of TAG process 
control instruments. 

The functions of the TAG time control instruments and 
time control features may be roughly divided into: 


trollers were combined. ... 
other 


rubber, 
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(1) Process Time Control. This is the function of 
original TAG Automatic Time Controller which closes 
opens) a diaphragm-motor valve at the end of the inte 
for which it is set. 

(2) Time-temperature control (or time-pressure cont 
This is the function of the original TAG instruments 
which a rotating cam gradually alters the setting-point 
a temperature or pressure system. 

(3) Time-temperature-condensation control (and sim 
dual functions). Such a dual function is accomplished 
one cam of exclusive design which governs two thermal 
tems and hence four diaphragm-motor valves. 

(4) Time-temperature-condensation control with autor 
tized cooling and draining. Generally as in (3), plus a 
ond cam which performs two functions: (a) cooling fo 
definite length of time and (b) draining. 

(5) Process Cycle Control. This covers numerous fu 
tions, some cycles being relatively simple and some inv 
ing intricate of operations, automatic saf 
tests, etc. 


sequences 


Cams for Air-operated Controllers 

TAG time-curve cams for actuating pilot air valves a 
available in three principal forms: 

Fixed.—This type is frequently made up with two 
three different cycles cut on its periphery, thus serving t 
purposes of two or three individual cams. 

Semi-adjustable.—This type is a fixed cam to which 
added a trip arm positioned on the cam spindle next to th 
cam, whereby the duration of the holding period (followi: 
a heating period, for example) can be set. 


Fig. 1 





Aujustable.—This type (Fig. 1) has trip-arm D for dur: 
tion of holding period C, and also an adjustable rising 
period member E, hinged at B, whereby the duration of th: 
rising period is adjustable. Member E is transparent 
order to facilitate reading the time graduations on porti: 
A when setting for rising period. 

Time-temperature (etc.) Controllers 

Numerous models of TAG automatic controllers in whic 
cams actuate pilot air valves to provide gradual changes 
temperature, pressure, etc., preceded and followed by aut 
matie “on” and “off” actions, are available. Some events a1 
timed absolutely and other events are timed relatively t 
conditions, as in the example which follows: 

“No. 280.”—This is a two-cam, two-thermal-system co1 
troller which automatically operates five diaphragm-mot« 
valves according to the schedule charted in Fig. 2. This is 






































[Dy TAMOT/r. LLALRAG PIOTOR VALVE POSTTIOWS 
| AU 7OLVA7/C TEA? KORDERATA BLO are ; sid ER 
OPE RATIOVY jaracran y pears ov. peace ore View acr om ¥ oie mren 4 
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| START OF CURE | OPEN | OPEW | SHUT | SHUT | SHUT 

OPEN OPEN " 

| DURING CURL _|yortima THROTTLING SHUT | SHUT | SHUT 
[ZWD OF CURE SHUT |SHU7T_\OPEW \SHUT |\SHU0T7 
PT aod ome WUT 

COOLING WATER ENTERS SAT 5. ¢ SHUT OLL/Y SHUT 
arewo ox Tuas Cooma | | 

Rg FE SAUT |S 7 |\SAV7T | OPEN | OPEN 
\newroo oF ume coouine| SHUT 7 |SWT |S: OPEN 
espe ae caine | SHUT |SHUT | SHUT | SHUT | OPEN | 














Fig. 2 








UB-CONTRACTS WANTED 





Available July Ist we will 
have 1500 man-hours per 


month. 


Accustomed to working to 


Government Specifications. 


Equipped and skilled on in- 
strument and light electrical 


manufacturing. 


New, air conditioned plant 
designed to facilitate preci- 
sion work. Engineering facili- 


ties for development. 








CONTROLS Inc. Towaco, N. J. 





Chm 0.8 


INSTRUMENT DIVISION 
takes 


the simplest relay, the 


thermal, and the sim- 





plest thermostat, the bi- 
metal, and builds them 
into the most depend- 
able and durable. Her- 


sealed in a 





metically 
neutral atmosphere, 


they work equally well 





on A.C. or D.C., on 
high or low voltage, in 
dust, oil, acid, water, 


TIMING smoke or soot, in any 
RELAYS position, under heavy 
Accurate vibration. 
+5%, 
bimanened Catalog on 
request 
Thermostats — 
Accurate + 
o tl, 
LOAD INSTRUMENT DIVISION 
to 2', KW ° 
° 2/2 Thomas A, Edison 
VOLTS Incorporated 
to 250 AC/DC West Orange, N. J. 
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... for AC or DC — 


% Relays—Solenoids and Stepping Switches V ‘ 
of the numerous types of Electrical Contri "Unite obtainal G 
Electric, in both industrial and Government "Abe ved type 

If you need COMPA( and highly sensitive controls t 
responsiveness and precision of action—with MAXIMUM 
minimum space—you will get it Al L at Guardian. Controls by G 1 
furnished to operate on any specified voltage up to 220 D¢ 140 Al 
on any current from .5 ns etre to 30 amperes. Contact t 


ALTERNATING CURRENT RELAYS 


CONTROI 


Series hog AC. (left) S 


in thr types of n untings 
voltag nge .1 to 440 volt 
contac apacity 42 cor 
Size 4xl%x2} 


Series 110 AC. (right) Con 

pact, economical, widely used 
unit Fo ir p ole double throw 
contac capacity, 22( volt 
limit. Size 2% x7 6x1 15/1 


DIRECT CURRENT RELAYS 


Series 5 DC eft Current 





Series 115 DC ght F 





Type-R Stepping Relay 


2, een “4 


eechanienl operations involving remo n vechar 
motions such as electric ceemaion, valve t 
al t 





faulty mat tor, 
3 Lia] 421%". 


GOVERNMENT APPROVED RELAYS 


BK- viel acLAy eft) P 





extreme _ v tior B 
rigid U.S. Signal ¢ 
tions 
BK-!6 RELAY ght) B 
to minimum tolerances. A pr 
I 
Ar Ss 
Re G 
# WRITE TO GUARDIAN f g g 
problem. N tion. Ask for Big 1941 ¢ ilog L, witt 


mn 


GUARDIAN \G) ELECTRIC 


1621 West Walnut Street Chicago, Illinois 
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schedule, not a mere time table. (Note the variable pe- 
riods.) The application to which Fig. 2 refers is a tire- 
curing press. 


Cycle Controllers 

This designation was not applied to the first camshaft 
types introduced in 1924 by this company for coordinating 
a plurality of interrelated processing functions. Each model 
vas given a descriptive name. In 1928, when the diversity 
f functions performed by eight or more cams made it in- 
convenient to add the requisite number of words, this type 
was simply called “Cycle Controller.” Note, however, that 
this same designation has since been applied to some stand- 
ard single-cam TAG controllers which do not produce grad- 
ual changes but perform sequences of “on” and “off” opera- 
tions. The devices immediately actuated by the cams of 
TAG Cycle Controllers may be pilot air valves, or electric 
witches, or both in one instrwment. These relay elements, 
n turn, operate a variety of devices including hydraulic 
cylinders (and whatever other means are required in each 
application) directly or by intermediate hydraulic or other 
l€ lays 

Thus the variety of TAG Cycle Controllers is too great 
for description in the allotted space. Only one example of 
each general type will be given. 


Camshaft Type.—Fig. 3 shows a multiple-cam Cycle Con- 
troller with a “ten-hour clock’? which is the main drive 
motor, a “30-minute clock” which is a small synchronous 
motor, as well as some fifty other features enabling it to 
serve as a master controller whereby a tire press is com- 
pletely automatized and safety tests performed automat- 
ically. The schedule is as follows: 


I 3 Pt pm OF 4 nme gen gates me 
1g y 





* 7 
Pi eit ee eae a 
f i4 je 
Start. Time, Operator opens hydraulic ilve. When hy 
rc} S Ib (or et) lraulic pressure 
, t tl ntroller to ro 
t } ’ , { } t , ] ! 1 tl { tu point 
I t inut lectric lock tar t 
ite the leak test cam 38 ind this can iuses diaphragm valve 
per ‘A ir to enter the iir bag for i o-minute pe 
At ul end of five minute valve 9 closes and then begins the 
' ik 1 
If the rob pre ire fall » Ibs. durin the l-minute test pe 
riod th nute clock will be stopped by a differential pressure 
ir nt tt cor blest ! ‘ igznal light 16 will summon 
the operator. The operator must then correct the faulty condition 
ind restart the 30-minut lock by turning cam 38 with a special 
ey until lever 39 is opposite a mark on the can The air bag 
leak test then repeat tself but if the air leak has not been elin 
inated, so that during the second leak test more than Ibs. is lost 
one minute, the controller will again stop and the red lamp 16 
wil ni nt 
ij ‘ 6 (If the iir leak test has been successfully passed ) 
The ter ! lectric lock driving tt main cam shaft starts 
amas the ntroller sutomatically begir the uring by opening 
stean nlet ily > and condensation valve 33. The therty-minute 
SIN pe tand the two-hour hold are rcccomplished by cam ac 
tion a t he PAG controller 
Be a 6 Py \ ifety provision j he uxiliary (or 
tandby ) tea inlet tube svsten There ire two omplete and 
duplicate team inlet can iir valve ind thermal systems, which 
operate throughout the cure Stean inlet iphragni valve 3 is 
furnishe wit duplex top 4 n diaphragn ection of which is 
mnected t the regular tean inlet hern Vsten 10) in the 
ntrolle Now if it ny time during the cure, the regular ther 
mal syst 1} should leak or become inactive. the cure will be 
handled without interruption by the auxiliary 11. The possibility 
of both ther | ysten failir luris the irre ure is remote , 
if the end of the cure or at 2:36.—Steam inlet valve ind con 
nsatior vive > close Blow-off valve S00 oper for minutes 
Time ? Blofg-ot ilve 30 close Water nlet valve 2 and 
water drain valve 31 open for thirty minutes 
*Numbers in this schedule refer to liagram which would take 
up a page in /nstruments its omission does not seriously spoil 
the storys Ee peration f the controller illustrated in 
Fig. 3 EDITOR 
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Time, 3:09.—Water inlet and water drain valves both 
Steam inlet valve 3 and condensation discharge valve 33 oper 
ten-minute mold-heating period for easy removal of tires. 

Time, 3:19.—Steam inlet valve 3 and condensation disct 


valve 33 close. Blow-off valve 30 opens. 
Air bag inlet valve 35 closes and air bag relief valve 8 oy 
venting the pressure in the bags. Pressure switch 19 simult 


ously lights green lamp 15, announcing the finish of the cure 


ten-hour clock of the controller stops automatically wher 
hydraulic pressure is released to open the press. 

Throughout the Entire Cure.—Whenever the hydraulic pre 
falls from 1500 Ibs. (its normal pressure) to 1200 Ibs., or less 
air bag pressure will automatically be vented by valve 8 and 
air inlet line shut by valve 35. A total failure ef the hyd 
pressure is exceedingly unlikely by reason of complete safegu 
igainst this event (e.g., each hydraulic pump has a dupl 
standing by ready to start should the regular pump fail). H 
ever, before the standby pump can bring the hydraulic pres 
back to 1500 Ibs. the pressur will drop momentarily and the 
release of the air bag pressure is desirable. This is accompli 
automatically as just described. Of course when the hyd: 
pressure has been restored, valves 8 and 35 return to their for 
positions, with vent line closed and inlet open. 

The construction of the cams used in this Cycle Controlle: 
such that the time periods can be readily adjusted. The ad 
ment of the temperature time cam, for example, permits of 
creasing the duration of the hold period up to almost twice 
minimum length. The adjustments of other time periods are 
wise adequate. 


It is not amiss to note that this Cycle Controller was « 
of the earliest cam-shaft models developed, its manufactu 
becoming standardized in 1928—the year in which the ab 
schedule was written. 


Single-cam Type.—One of the earliest and simplest 
this type of Cycle Controller (Fig. 4) was designed specif 
ically for the automatization of platen presses. The follo\ 
ing description of its operation is abstracted from an arti 
in the March 1931 India Rubber World: 





“The controller is so arranged that when the operato: 
has a press loaded he needs only turn the handle on th 
controller case front to a stop pin. This brings the cam to 
zero, starts the Warren electric clock running and operates 
the Stuart two-pressure hydraulic valve which closes th« 
press. The controller, being set for the desired cure, wil 
automatically open the press at exactly the correct tim 
and keep it open until the workman unloads, reloads and 
again turns the handle on the front of the case. 

“A small handle at the right hand side of the case is a! 
emergency press-opening device: Should a workman be 
come caught as the press is closing or if for any other rea 
son he finds it necessary to open the press after he ha 
started the timer in operation, he simply turns this handle 
a quarter turn, thus forcing down the main lever, operating 
both pilot valves and opening the press. 

“Once the emergency device has been used, the press 1 
locked in the open position until the foreman unlocks th: 
controller door and releases a latch on the emergency. This 
prevents operators from using the emergency as a means ot 
operating the press independently of the controller an 
thus shortening cures, which would defeat the whole ide: 
of automatic timing. 

“The internal construction of the controller consists of 
the electric clock, zero reset device, sub-lever, main leve 
and two pilot air valves identical with those used in tem 


















"IS THE STANDARD CELL 
AN EPPLEY CELL?" 


Such is the question that will be asked by the 
discerning purchasing agent interested im auto- 
matic temperature control apparatus. 


Instrument manufacturers find that today it is more 
imperative than ever before that the standard cell— 
the heart of the potentiometric system—be the finest 
and most reliable cell obtainable. 


Continued use of the Eppley Standard Cell by the 
leading American manufacturers of instruments is ade- 


quate testimony to their dependability and excellence 


EPLAB 
THE EPPLEY LABORATORY, INC, 
SCIENTIFIC INSTRUMENTS 


NEWPORT, R.1. 
wsS.A 











FOR LONG LIFE AND SUSTAINED ACCURACY 














Hew ELECTRONIC TIMERS 


Compact 
Economical 


No Moving Parts 
Except Relay 





ne for all short-interval timing (.05 to 120 

secs). A choice of standard models in any one 
of 3 circuits having different operating sequences. 
Special models built to order. For complete spe- 


cifications write: 


UNITED CINE PHONE 
CORPORATION 


TORRINGTON CONNECTICUT 












SANGAMO 


TIMERS 


Sangamo Timers are accurate and dependable in- 
struments used for controlling or totalizing time 
intervals. Operated by a low-speed, self-starting, 
synchronous motor, they can be fastened to any 
wall or panel, and are readily attached to the 
ears of any standard switch-box. Size: 5%” high, 


234° wide, 234" deep. 


INTERVAL TIMER 


MODEL 12 


The Sangamo Model 12 
Interval Timer is a man- 
ually set timer which will 
automatically open or 
close a circuit at the end 
of a selected time inter- 
val. One timer may be 
used for both operations, 
for example, to close the 
circuit to a signal when 
the circuit to another de- 
vice is opened. The basic 
circuit is closed by turn- 
ing the dial to the desired 
time interval. This starts 
the timer, and at the end 
of the interval the dial 
will read zero, and the 
basic circuit will open. An 
auxiliary contact, which 
will close at this time, 
can be provided. This 
auxiliary contact may be 
opened by turning the 
dial to the “off” position. 






IE 


MODEL 17 TIME METER 








MODEL 12 INTERVAL TIMER 


MODEL 17 TIME METER 


The Sangamo Model 17 
Time Meter is designed to 
measure the total length 
of time a circuit is closed. 
By connecting the meter 
into the circuit of the mo- 
tor on a punch press, lathe, 
or other machine, the total 
operating time is re- 
corded. It is invaluable in 
determining if existing 
apparatus is being fully 
utilized. The time meter 
consists of a synchronous 
timing motor driving a 
cyclometer dial through a 
train of gears. The dial 
changes continually and 
always presents an up to 
date record. Readings may 
be taken hourly, daily, 
weekly, or at any conven- 
ient interval, to provide a 
basis for comparison. 


Model 12 is described in Sales Circular No. 196. 
Model 17 is described in Sales Circular No. 197. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 








INSTRUMENTS 
1941—Page 17 





June 











These pilot valves are operated simul- 


nt ers 


isivy but, as one is direct-acting and the other reverse- 
vy, air is admitted to one end and vented from the 
er ¢ f the double-acting air cylinder of the Stuart 


The ai pressure employed is 55 Ibs. 

only opens the press at the end of 

but ‘bumps’ the press at any point or points dur- 
he cure as often as the schedule calls for. The long 

neentric slot in the cam permits location of the bumping 

wherever desired. The bumping is performed just 

is a skillful operator would do it: the press is opened far 
ugh to allow the escape of the gases which have been 


ak 


s controller not 


generated and then reclosed, this action being repeated as 
ften as the bumping section has notches. The controller 
may be quickly and easily reset for any cure from 1 to 40 
minutes and longer cures can be arranged if necessary.” 
Cam-equipped Potentiometer Controller 

The “TAG Celectray Potentiometer Program Controller.” 

This instrument is a combination. It is this company’s 
photoelectrically-balanced potentiometer type automatic 
controller, with the addition of a single switch and of the 
program slide-wire unit shown in Fig. 5. This program unit 
comprises a motor-driven cam upon which rides the roller of 
the contact levers, a slide-wire rheostat, switch and battery. 





Fig. 5 


Through the window of the instrument the time dial and 
index marker show the cam being rotated. Correct tem- 
perature is indicated by the position of the light-beam on 
the window of the controller. The operation of the instru- 
ment consists merely in standardizing the potentiometer 
current and the program slide-wire current, setting the 
program cam and turning on the switches. The tempera- 
ture of the controlled equipment can be checked at any time 
by throwing a switch and balancing the potentiometer with- 
out disturbing the time-temperature program. Red and 
green signals will appear in the window of the controller 
should accidents temperature appreciably off 
schedule. 


throw the 


Chart-cam Type 
“Twin Case Program Controller.” 
of (1) a 12” size air-operated type temperature or pressure 


This is a combination 


oe : — ors 
fy) =f By | ‘y 
ni =a z x9 —)$ 
¢ ™~ vae> the Se 
<) -_ 1 >of -~ a « [ 
; ain oe 
Xe. | 
A B 
f x al , 
ron | GQ 
Nn | if 
sosoct \ sD 
id 
tw " » 
_ Ls z 
oD ol 
“ah 
1) 
’ Fig. 6 
recorder-controller and (2) a cam driven by a separate 


clock and housed separately, but governing the control-point 
setting of the temperature or pressure controller. 
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Taylor Instrument Companies 


Multiple-function Sequence Controller 

Instead of a multiplicity of cams, a number of groovy 
a drum and in each groove one or more actuating pins: 
is the chief distinctive feature of the “Fler-O-Timer 
Cycle Controller.” This instrument (Fig. 1) is adapt 
for all-electric, all-pneumatic operations, or combinatio 
both. Extreme flexibility is obtained and cam cuttin 
eliminated by the use of adjustable pins on the revo! 
drum: pins fit in circumferential undercut grooves o1 
one-piece drum and are iocked in place with a screw. | 
air valve or switch can be turned on or off within 0.5 
total cycle time. 





A latch-trip solenoid-operated mechanism starts the pr 
ess instantly. This actuates one or more snap operators 
start the timer motor (high-torque fan-cooled synchronous 
type) and any outside electrical or pneumatic functions 
be performed simultaneously at start of cycle. An exter 
push button or limit switch can be used for this starting 
impulse. Where diversity of products being processed 1 
quires considerable variation in processing time, the Flex-O 
Timer provides 78 different drum speeds with each gea 
train ratio, yet the drum speed is fixed for any given setting 
and can vary only as a-c. supply frequency changes. Models 
are available also with a fixed-speed gear train. 

The low-leak air valve “believed to be the most 
leakless type available,” utilizes 9912% of the air 
through it. Air valve plunger is so designed that air supply 
port cannot at any time communicate with exhaust port, 
assuring rapid and full air pressure application and releas« 
It is said that dirt particles are sheared off by close fit of 
piston, then exhausted from system, making this valve prac 
tically self-cleaning. 


hig! 


passt 





Single-cam Cycle Controller 

Fig. 2 shows the “112R Variable S) 
Timer” for vulcanizers, tire and platen press 
which makes possible overall timing of the cure as well 
sequence of the various steps and functions of the cure, 
that individual operator works to greatest efficiency. S« 
standard gear ratios provide seven ranges of time adju 
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Precision Set 


presses 
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Metals — Plastics 
and Industrial 
Materials 


Easily Portable 
A’ x A” x 1Y,” 


Specially suited for sur- 
face investigations of all metal 
and metal-like masses. 


Does not mar finished surfaces. Suitable 
for plastics and glazes, lacquers, varnishes 
as well as metals. 


Complete information if proposed use is given 


THE R. Y. FERNER CO. 


131 STATE ST. BOSTON, MASS. 





* 
POWER 


RELAY 


FOR MOTORS 
UP TO 
1-HP 


* 





% Also heater loads up to 30 AMPS. Maintenance-free and 
tested for ten million uninterrupted operations. Dirt or dust 
can't stop it. The relay with only one moving part—simplicity 


assures long life. 


Bulletin A fully describing its many features sent on request. 


H-B ELECTRIC COMPANY : 
BRD 


2501 N: BROAD STREET, PHILADELPHIA, PENNA. 





903 Richle e ot» DET AILS on 
1 Without oblig? ation ane me Machines. _ 
2 YES! al Hydré a Tester: 









UNIVERSAL 
HYDRAULIC 
TESTING 
MACHINE 


"Up to 00,000 


. ” 
pounds capacity 





*& Model 505 is the most accurate and reliable machine 
in the low priced bracket today 

* Rubber mounted dial panel with inclination adjust- 
able to suit the height of the operator in a sitting or 
standing position. 

* Extensometer—specimen—load indicator and speed 
control scale can be observed by one operator without 
changing position. 

* Two motor drives—one for hydraulic loading and < 
second one for fast vertical adjustment of gri ioaian 
head and table. 

* Spherically suspended gripping head and table assur- 
ing consistent accuracy even with loads applied off- 
center. 

* Highest quality, high pressure piston pump for life- 
time service and accurate speed control. 


* Testing speeds marked on large scale in inches per 


minute. 

* Capacities available include 10,000, 20,000, 30,000, 
40,000 and 60,000 Ibs. Popular sizes 40,000 and 
60,000 Ibs. are stocked to enable delivery on short 
notice. : 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
East Moline, ill 
ONE TEST IS WORTH A THOUSAND EXP ERT O JP INIONS 


—— oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee = = a ae 


"FILL IN — MAIL AT ONCE! 










NE DIVISION 
RIEHLE TES ., East Moline, Tl 
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ment, for each of which there are 80 different speeds of cam 
revolution. Adjusting the timer from one speed to another 
is easily and quickly done by hand. Mercury switches are 
connected to solenoid air pilot valves of the lock-in type so 
that in case of electrical failure during a cure, the valve 
change position. 
Process Timer for Temperature (etc.) Controllers 

The “Process Timing Mechanism for Fulscope Controller” 
is a device built into either recording or non-recording tem- 


perature or pressure controllers. See Fig. 3. It is driven by 





Fig. 3 


a synchronous motor. It is not an ordinary interval timer: 
the timing process is manually started by adjusting the 
instrument for desired time period. Timing automatically 
starts, not immediately, but when the apparatus reaches 
the set point of the controller. (Length of time required for 
this set point to be reached makes no difference in the op- 
eration of the new timing mechanism.) At end of desired 
period, mechanism automatically terminates the process. A 
pointer-stop facilitates timing batches of the 
same duration: when set at the desired timing period, the 
pointer can be quickly spun to this stop. Stock timing ranges 
2 and 24 hours; special dials are 1-, 4-, 6-, 8- and 12- 
day. Timer operates on 110-volt 60-cycle supply 


successive 


are 


hour and 7 
(others available). 


Chart-cam Type 

Fig. 4 shows the “Fulscope Time Schedule Controller” in 
which a chart-cam type time controller is associated with 
an air-operated temperature, flow, pressure or liquid-level 
controller. The right-hand case contains the recording chart 
and a ‘“Fulscope” controlling mechanism with universal sen- 
sitivity adjuster (see Instruments, April 1934, page 81) by 
means cf which process time lag is met and throttling con- 
trol assured. The left-hand case houses the cam and rotating 
mechanism and the several auxiliary devices to perform 
additional functions in the process. The desired time sched- 
ule by which the controlled temperature, pressure, flow or 
liquid level is changed, is cut on the cam: As it rotates, a 
rider is moved in accordance with its contour. This motion 
is transmitted through a suitable linkage to the ‘“Fulscope” 
control systems in the right-hand case, to change the control 
point. This correspondingly varies the air pressure delivered 
by a pilot air valve to the diaphragm-motor of a control 
valve, which in turn changes the flow of the controlled me- 
dium to the apparatus under control. An auxiliary trip air 
valve can be operated at the end of or at any point during 
the process, to turn on or off air pressure to a diaphragm- 
motor valve. Also, a trip switch can be combined with this 
trip valve to sound an alarm when this operation takes 
place. If a complete schedule does not comprise a whole 
cam revolution, the cam can be made to continue its rota- 
tion to the begimning of the cycle and then be stopped by 
an automatic clock stopper. A tumbler switch is provided 
to cut out the cam motor circuit at will. Both cam and chart 
are rotated by separate electric clocks, which may or may 
not be of the same periods of revolution. 
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Sequence-repeat Controller 

Instead of employing a conventional cam to time 
intermittent operation of a diaphragm valve or other 
phragm-operated device, the “Taylor Intermitter” (Fig 
has a circular cam on which the proper number of actuat 
lugs may be placed; the number (up to 20) correspon 
with the number of operations to be performed during 
rotation of the cam. The duration of each operation is 
justable by moving the bracket carrying the nozzle (uy 
left corner of case) so that its scribe mark is opposite 


(25) (26) 





desired time interval on the scale: the higher the 
of the nozzle, the shorter the period of nozzle closure a1 
the duration of operation. Any change in either the numb: 
or durations of the operations, or the interval between « 
erations, is thus made possible without replacing the ca 


posit 





—— 


The cam is driven by a spring or electric clock, available 
1-, 6-, 12- or 24-hour periods of rotation. The instrument 
available in two types—Reverse-acting: lugs to close nozzl 
applying pressure to diaphragm motor. Direct-acting: lugs 
to open nozzle, relieving pressure from diaphragm motor. It 
may be mounted on any diaphragm motor or in any co! 
venient adjacent location. Also, it is possible to operate mo! 
than one diaphragm valve or similar device from the san 
instrument, the number depending upon the operating cond 
tions and the nature of the control requi”ed. 


The Tork Clock Company, Inc. 


General (from letter transmitting company’s literature) 

“... Production is now almost exclusively concentrat 
in time switches and timers that are timed and powe! 
by self-starting synchronous motors. ss 

[Epitor’s NOTE—For use on d.c. or unregulated a.c. tl! 
company manufactures also time switches and timers w 
8-day hand-wound movements and mercury switches. ] 
Time Switches 

“Little Giant’ Models. There are four of these, differi 
only in capacities and in arrangements of load circuit c 
tacts. Motor is maker’s own Type P sealed-design slo 














GAERTNER 


CHRONOGRAPHS 





SPEEDS: 1 to 1000 mm per second 
RECORDINGS: Up to 120 events per second 


TAPE CHRONOGRAPHS 
DRUM CHRONOGRAPHS TUNING FORKS 
PRECISION CLOCKS 


Catalog B-2 sent on request, 


THE GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave. Chicago, U.S.A. 




















Any 
Metal 
Any 
Gauge 
PANELS Any 
Cabinets Size 
Racks 
Cases Any 
Etc, Finish 


BEAUTY and STRENGTH are apparent in this 
typical Karp instrument cabinet. In addition, 
SPEED of production, ACCURACY of all dimen- 
sions, and LOW COST—making five Karp quali- 
ties that please our customers. 





Send us drawings and specifications 


KARP METAL PRODUCTS CO. 


INCORPORATED 


125 - 30th STREET BROOKLYN, N. Y. 





MOELLER 


PRECISION 

-/-] GRADE 

“| INSTRUMENTS 
or 


MOELLER MERCURY THERMOMETERS 
Made with "Moeller Glass Red Reading 


Column," making them easy to ready 

















under varying light conditions, at a con- 
siderable distance and over a wide range. 





MOELLER DIAL THERMOM- 
ETERS. Made in various 
scale ranges up to |000°F. 
or equivalent. Metal and 


Phenolite cases. 





MOELLER RE- 
CORDING THER- 
MOMETERS are 


Furnished in vari- 


ous ranges up to 
1000°F. or equiv- 


alent. Round or 





square cases. 





Also HYGROMETERS 
RECORDING PSYCHROMETERS 
BAROMETERS HYDROMETERS 
MARINE INSTRUMENTS, ETC. 


Write for catalog. 


MOELLER 
INSTRUMENT COMPANY 


{32nd STREET and 89th AVENUE 
RICHMOND HILL NEW YORK 

















Sales Representatives in Principal Cities 
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ting synchronous motor wherein all parts 
8 r.p.m. run in oil. Settings are made 


The and “off” arms are adjust- 
} 


“on” 


ps. The cadmium-finished pressed-steel 
s fitted with twelve knockouts. Single-pole models 
to 3800 watts; double-pole, up to 7500 watts 

1ed 


25 to 100 amps. per pole) a Tork Clock 
Several 


I heavy-duty ( 

erates the holding coil or coils of a contactor. 
nations are available. 

rimers 

‘No. 6191.” This is a sixty-minute repeating timer simi- 

n appearance to the “Little giant” models of time 

switches except that the dial completes its rotation in one 

hour. By means of additional pairs of arms, this hourly- 

control timer can be made to serve as a 30-min. cycle timer 

(two cycles per dial revolution), 20-min. timer (3 

cycles per rev.), etc. Switch capacity is 20 amps. per pole. 

‘No. 6191X.” This variant of the foregoing is a single-set 
timer with 60-min. maximum interval. The clock stops auto- 
matically at the end of the interval for which the timer has 
been set. 

“No, 4191.” This model is available for continuous opera- 
tion or for single operations in exactly the same manner as 
No. 6191 or No. 6191X, the only difference being that the 
96-hole dial revolves in four hours and the indicating slots 
are spaced 2% minutes apart. 


as a 


United Cinephone Corp. 


Timers 


’” 6 


“Electronic 

“Electronic Timers” is the designation of a series of ad- 
justable-interval timers, any of which may be obtained to 
work either from the momentary closure of the external 
switch, or from the sustained closure of the external switch 
(but not from both). In the first instance, operation will 
take place after the external switch has been depressed 





and returned. In the second instance, the timing will begin 
immediately the switch is depressed. Operation from sus- 
tained more accurate timing than 
the other type. 

All models operate from 110-volt 60-cycle supply, consume 
approx. 5 watts. A three-winding transformer is used to 
furnish correct operating potentials to the vacuum tube. 
All parts are operated well under ratings. Three timing 
ranges: 0.05-0.5, 0.1-10 and 1-100 seconds, all steplessly 
adjustable. Models for any range may be had with s-p. d-t. 
contacts handling 3 amps. or 15 amps. (non-inductive at 
110 volte a.c. in either instance) ; the 100-second model may 
be had in a unit (employing enclosed mercury plunger type 
relay) with normally-open contacts, handling 30 amps. 


1 23 


110-v. non-inductive load. Box dimensions 54%" 558” «3% 


The Wadsworth Electric Mfg. Co. 


Time Switches (24-hr. and 1-hr.) 


circuit closure allows 


All clock moyements in this manufacturer’s line of time 
switches are removable from the cabinet by loosening (not 
necessary to remove) one screw. They are powered by self- 
starting synchronous motors and are available in 24-hour 
and in 1l-hour periods of rotation. Two-circuit instruments 
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are available, comprising two complete clock moven 
and associated switch contacts, the clock movements bh: 
two 24-hr., two 1-hr., or one of each. Two contact arms 
dial is standard equipment; four pe 

dial are available. The switch 
tacts are pure silver or copper, but 
ton type, mounted on Bakelite arms 
and producing (when operated by the 
clocks) a wiping action said to be an 
exclusive Wadsworth feature which 
keeps contacts clean and assures 
quick make and break. Motors are 
available for operation from 60-, 50- 
or 25-cycle 115-volt a-c. supplies and 
from 60-cycle 220-volt a-c. supply. 
Contact arrangements (s-p. s-t. or 
d-p. s-t.) are available for handling 115 or 230 volts 
at 35 amps. per pole. Single-circuit cabinet dimensi 


71 4”: double circuit cabinets 742” K 73%” 


con- 
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. . 
Walser Automatic Timer Co. 
Introductory Statement (from letter transmitting select 
of company’s literature) : 

“Our timers are of the standard clock-operated typ: 
They are designed, primarily, for mounting to machines and 
appliances which require built-in units for tme control of 
current or for signalling purposes. Our series No. 80 a 
86 timer models, however, are widely used in indust1 
plants for process timing control. The No. 80 is our origina 
timer, introduced some twenty years ago, and along w 
the No. 86 type, is our sturdiest unit. 

“The timers regularly listed are classifiable into point 
and dial operated and lever operated models; also int 
switch equipped type (normally “on” or “off”’) and self 
contained bell (bell ringer) units. The standard stock mod 
els provide a selection to suit particular requirements as 
switch capacities and type as well as operating methods 
also for flush dial or external mounting, as well as portable, 
requirements. Numerous variations from standard are avail 
able. ... The advantages of one type over another are r¢ 
tively unimportant and can only be determined by th: 
adaptability of a particular model to the timing proble: 
price limitation or dimensional or design requirements 
Portable Timers 

“Model 521.”—This is one of several portable timers pr 
vided with cords and plugs. It is designed for a.-c. operat 


TURN POINTER 
To @ THEN 
SET POR Time 





only. It is mounted in Bakelite housing with celluloid-cover 
chromium dial. The silver contact switch has a capacity 
15 amps. at 125 volts a.c. Timer can be supplied in 15-, : 
and 60-minute maximum timing range. To operate, point 
is turned to any desired interval; for short interval settin 
(between zero and star) pointer is turned to star to cl 
switch circuit and then returned for interval required. 
Interval Timers 

These contain the standard Walser man 
ally-wound clock movement. Their operation is simple: tu! 
ing the pointer to the time interval desired closes the swit 


“Series 80.” 
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DOUBLE ASSURANCE 


>< 


HEISE BOVRO@N TUBE 
LABOR, 
WS. PATENTS Yhiaere, 210790 







Cc ACH Heise Gauge is manufactured, assembled and completely 
adjusted with dead weights at the Heise Laboratories at Bridge- 
port, Conn. It is then sent to the A. H. Emery Laboratory at Stam- 
ford, Conn. where it goes through another set of exhaustive dead 
weight tests by which the hand calibrated dial is made and a cer- 
tified report is furnished. 

It's guarantee is therefore backed by testing at two independent 
laboratories, giving double assurance, 


HEISE BOURDON TUBE LABORATORIES 


275 NOBLE AVENUE BRIDGEPORT, CONNECTICUT 





Non-Ferrous Foundrymen Will Agree 
A RELIABLE PYROMETER 
Ry IS INDISPENSABLE! 


For sound non-ferrous castings 
. . and for lower costs... you 
must have a reliable pyrome- 
ter... one that gives accur- 
ate readings yet one that 

will stand up under hard 
usage on the pouring 

floor and in the fur- 
nace room. The "Al. 

nor Pyro-Lance 
is the answer. 



























SHOCK 
RESISTING 
MOVEMENT 


s a feature of the "Alnor™ 
Pyro-Lance. Two portable 
styles available, both have 
rugged, shock-resisting fea- 
tures and high accuracy that 
enables you to cast at lowest 
cost by reducing scrap losses, 
cutting fuel bills, improving 

astings and speeding pro- 
juction, Type 2981 illustrated 
s self-contained and uses the 


SEND 
enclosed couple, gets true aie 
metal temperatures BELOW ILLUSTRATED 
THE SURFACE, unaffected BULLETIN 
by dross and lasts longer and 
han bare-wire styles. PRICES 


©) Minors Le: vA 2g lS Oe 


ed ° 


142 West Hubbard St. Chicago, Hlinois 
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Interval Timers 
Running Time Meters 
Reset Timers 
Time Delay Relays 
Cycle Timers 
Repeat Cycle Timers 
Time Switches 


Signal Control 
Switches 


Program Switches 





Multiple Contact 
Timers 


Impulse Timers 


Special Timers 


~_— R.W. CRAMER COMPANY 3 


CENTERBROOK CONNECTICUT 


FOE FF 


\ 





* With winding facilities second to 
none; bakelite molding, stamping, 
machining, coating and other facil- 
ities; with an outstanding line of 
standard types, and _ exceptional 
means for producing special types, 
Clarostat plays no -favorites. 

Clarostat will supply any type re- 
sistor which best meets your needs, 
whether standard or special. 


Tell us about your resistance or con- 
trol problem. Clarostat will supply 
suggestions, specifications, quota- 
tions, samples. Loose-leaf engineer- 
ing data on request. 


e ta stokyy: T Marufacts ung Cane 





285-287 NORTH SIXTH STREET 


BROOKLYN, NEW YORK, U.S.A. 


© Orr ES NCIPAL CITIES © 
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(or opens it wnen so double-throw type), which 
ill open (or close), automatically, after the set time has 
elapsed. (For short intervals—less than approx. 10° pointer 
rotation—the pointer must be returned for setting after the 
switch has been tripped.) Settings may be changed at will, 
forward or backward, without affecting the timing mech- 
For panel installation this timer, with or without 
housing, may be made with special mounting ring soldered 
to dial assembly. By this means the timer is fastened to 


Vired on 


anism. 


front of panel through countersunk screw holes in ring. The 
‘A” housing is 4” in diameter and 2%” deep. These timers 
are available in 0-30, 0-60 and 0-120 minute timing ranges; 
and are supplied with 6-amp. s-p.s-t. or s-p.d-t., or 15-amp. 
s-p.s-t. standard toggle switch. 

These timers are similar to the “Series 80” 
in operation but the movement is larger and more rugged; 


“Series S86. 


and the switch is 20-amp. d-p. porcelain-base. 


ERE 
Ward Leonard Electric Co. 

Time Delay Relays 
The “Bulletin 362” 
available in seven timing ranges: 
1, 42 and 63 minutes. Actual timing is adjustable from 
zero to maximum but the recommended minimum is 8 to 
10% of each range. The relay, designed for 60-cycle a-c. 
yperation, consists of a small synchronous motor, a gear 


Moto? drive ni Time De lay Re lay is 
35 seconds, 15%, 514, 1214, 


26! 





Bulletin 351 


Bulletin 362 
train, a tripping arm and a magnetically-operated brake. 
Nine contact arrangements are available, for 2 amps. per 
pole (125-250 a.c. non-inductive) and similar ratings, suit- 
able auxiliary power relays being made by the same com- 
pany. 


“Bulletin 351” Thermal Time Delay Relays utilize the 
action of a built-in thermostat. When current flows through 
the heater element of the thermal unit the increase in tem- 
perature actuates the bimetallic element closing the relay 
coil circuit. Correction for changes in ambient temperature 
is accomplished by the use of an additional thermal ele- 
ments. These relays are available in three types: “Bulletin 
391” for applications requiring immediate recycling, “Bul- 
letin 352” and “Bulletin 353” with lower ampere ratings 
are for applications that do not require immediate re- 
cycling. 

The recycling relay provides a preset time delay, ro- 
gardless of interruptions during the delayed time period, 
and immediate and automatic recycling. The others recycle 
immediately but an appreciable time lag is required between 
operations to reestablish the original time setting. 

The standard time range of the “351” is 15 to 30 seconds 
(120 maximum); of the “352” or “353,” 3 to 15 seconds 
standard (45 max.). Various contact arrangements are 
available. 


Warren Telechron Company 
12-hour Sequence Controller 
The “Telechron Organizer” is an electric clock (a hand- 
some one), arouyd the dial of which are 48 keys, each rep- 
resenting a 15-minute period. “When a key is pulled out it 
will turn on the radio for the indicated period. When more 
than one successive key is pulled out, the radio will operate 


INSTRUMENTS 
Page 180—Vol. i4 


for the corresponding number of 15-minute periods.”’ [( 
applications will suggest themselves.—ED. } 
“Telechron” Motors and Instrument Movements 

The “Telechron” Motor is a self-starting, synchr 
motor which utilizes the principle of residual magnetis) 
enable a rotor to start and to operate at synchronous sg; 
This type of motor differs from common forms of a-c. 
tors in that eddy currents, induced either in the mas 
the rotor or in some form of winding upon the rotor, 
not utilized to start the motor from rest. Instead, the 
is made of such magnetic material and is so proporti 
with respect to the field that remanent magnetic poles 
set up in the rotor material by the a-c. magnetism of 
field in such a manner as to cause the desired motion. § 
a motor, sometimes known as a hysteresis motor, ca 
designed to operate at absolute synchronous speed as 
as to start from rest and attain this speed practically 
stantaneously. 

There are more than ten distinct types of “Telecl 
motors, some of them developed especially for instru: 
tation applications. There are available also standard 
binations of motors, reducing gears, etc., ready for uss 
chart movements. Complete timers with switches, etc., 


made up as specials. 


Weltronic Corporation 
porat 

Welding Timers 

“Model 108-53 Timer-Contactor” (Fig. 1) is for use \ 
any 15- to 35-kva. manually- or mechanically-timed s 
welder. Available for 220-, 440- or 550-volt welding voltages 
and for 25-, 40-, 50- or 60-cycle frequencies, it is adjustabli 
over a range of timing from 2 to 30 cycles. Two cont: 
knobs provide for adjustment to suit the work being welded 
Unit consists of an electronic tube, relay and magnetic c 





Fig. 1 Fig. 2 Fig. 3 


tactor enclosed in a spring hinge cover case which measures 


approx. 11” * 13” * 30” and permits mounting either 
the welder itself or on a wall or stand nearby. 

“Model 79 Weltronic Welding Timer” (Fig. 2) is of el 
tronic type, designed for the recently-announced process 
resistance forge welding which permits the spot welding 
heavy iron and steel sections and which requires a co! 
plicated sequence of accurately timed operations. This u1 
is designed to time virtually any combination of functio! 
required in spot welding heavy sections wthin the scope 
resstance forge welding process and can be used with a1 
equipment capable of handling such work, whether standa 
or special. Eight “‘rapid selective type” control knobs p: 
mit welding supervisor to “dial” for proper intervals 
pressure and welding current, interruptions of both, a! 
for proper cool time following completion of actual weldi! 
All operating elements are mounted on a panel and enclos« 
in a cabinet to permit mounting on either the welding m 
(Continued on page 1% 


chine or a separate stand. 




















NORDSTROM GAUGE COCK 








Lubricated 
4000 lbs. test 


2000 Ibs. 
wkg. pressure. 


Forged 
steel body 


Stainless 
steel plug 


Sizes: 
V4", Yn", /o 


This Gauge Cock may be used on 
any line for giving positive shut-off. 
Embodies the proven Nordstrom 
principle of lubrication. Positively 
prevents leaks. 





isk for literature and prices 


MERCO NORDSTROM VALVE CO. 


MAIN OFFICES: 400 LEXINGTON AVENUE, PITTSBURGH, PENNA. 











VARIABLE VOLTAGE 


For Your Laboratory, Your 
Product, or Your Production Line 









VARITRAN CONTROL UNITS 
For Controlling: Rectifier Output, 
Motors, Heaters, Lights, Line Voltage 


The UTC Varitran em- 
ploys a non-fusing graph- 
ite roller riding over the 
transformer turns to effect 
a transformer providing 
continuously variable out- 
put voltage. Regulation, 
efficiency, and distortion 
characteristics are excel- 
lent. Standard 115 V. in- 
put (0-130 V. output). Units 
are available in 2, 5, 7.5. 
11, 17, 30, and 44 Amp. 
sizes. Write for Bulletin 


PS-404. 


: & Excellent Regulation * High Efficiency 
* Rugged Construction  % Wide Ronge (0-130 V.! 
* Low Temperatui Rise * Roller Contact * No Distortion 


CABLES: “ARLAS 










LIQUIDOMETER remote read- 
ing tank gauges automatically 
indicate or record liquid levels. 
Direct reading models are avail- 
able where remote reading is 
not required, 


No pumps, valves or auxiliary 
units required to read levels. 
Balanced hydraulic transmission system completely compensates for 
temperature variations on communicating tubing. Accuracy unaf 


fected by changes in specific gravity. 


These tank gauges have been approved for gauging hazardous 
liquids by Underwriters’ Laboratories and other similar groups 


Write for complete details. 


THE LIAUIDOMETER corp. 


ome \, 
36-27 SKILLMAN AVE. 


TIMING 
For Short Interval Accuracy 


PHOTOSWITCH ELECTRONIC TIMER TYPE TI5 


LONG ISLAND CITY, N. Y. 





EXTENSIVELY USED ON — 


Injection Molding Machines 
X-Ray Apparatus 

Automatic Spraying Equipment 
Process Control 

Automatic Machine Tools 
Welding Equipment 


Automatic Ship Whistle Control 





A UNIVERSAL TIMER 
Six timing ranges including split second timing 
Instantaneous push button and sustaining contact control 
Accuracy with complete interchangeability 
Unlimited life guarantee 


Send for Bulletin 901 
Describing Photoswitch Timing Equipment 


Photoelectric and Electronic Controls for Industry 


PHOTOSWITCH INCORPORATED 
CAMBRIDGE e MASSACHUSETTS 


District offices in Tt) all principal cities 
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The “Weltronic Synchronizer” (Fig. 3) makes possible 
starting current flow at the zero point on the current wave, 

vided only that the wave-form be approximately sinu- 
oidal. It of weld timing, 


even at a thousand welds per minute, it is said. 


provides for absolute accuracy 


Westinghouse Electric & Mfg. Co. 


This 
time 


company manufactures extensive 
delay relays, etc., but Instru- 
ments received material on welding timers only. It is rea 
sonable to assume that this selection was motivated by pride 
of achievement—the Westinghouse contributions to prog 
ess in this field of time control having been outstanding. 


EDITOR’s NOT! 


nes of time switches, 


limitations compelled us to summarize all too briefly 


space 


the detailed technical bulletins sent us. ] 


I. Seam and Spot Welding Timers—General 


Pressure and current can be readily controlled, but it 
equally important that the time of current flow be accu- 
rately controlled. When a welding time of a small fraction 
small parts, 


special metals or 


if a second is required by 





variations in timing of as little as ‘2 cycle, referred to a 
60-cycle power supply, may show up noticeably in the weld- 
ing produced. The accuracy and length of timing ob- 
tainable with contactors are usually not good enough to 
weld materials whose welding must be critically con- 
trolled. For these, the timing is best accomplished by means 
of an electronic circuit which eliminates all mechanical in- 
accuracy and passes current during a predetermined num- 
ber of cycles. This is accomplished by passing the primary 
current of the welding transformer directly through Igni- 
tron or grid glow tubes. A series transformer is sometimes 
utilized so that the tubes can be operated at higher volt- 
ages and lower current. Timers are available which can be 
adjusted to pass current during a time of from ‘2 to any 
number of cycles. 
Il. Rotating-disk Type Seam Welding Timers 

With these timers, absolutely accurate timing is assured 
by two characteristics: (1) Synchronous operation—The 
welding machine current starts and stops at zero point on 
current wave. This eliminates line current transients and 
insures high accuracy of control. (2) No moving power- 
interrupting parts. The timing adjustment is 
positive and covers a wide range of duty cycles. Industrial 
tubes are used throughout—not radio tubes. 

The timer consists of two 
mounted in a common enclosing cabinet. The two units are 
the control panel and the Ignitron tube assembly. The con- 
trol panel has all tubes and other important parts on the 
front for convenient maintenance and inspection. . . . In 
the center of the panel is a magnetic timer whose alumi- 
num disk is driven by a synchronous motor through a 
Associated with the disk is a magnetic 
The disk has a series of holes drilled around 


carrying or 


seam welding assemblies 


speed reducer. 


pickup. 


INSTRUMENTS 
Page 182—Vol. 14 


the edge, each hole corresponding to one half cycle 
power supply. For each half cycle of current conducti 
sired, a steel pin is inserted in the disk. Fig. 2 show 
disk arranged to conduct for 2 cycles and not conduc 
Fig. 8 shows the disk arranged to make \ 
cycle spot per revoiution which occurs in one second, 
pins in adjacent current conduction fo 
cycles. Provision is made for the storage of the unused 
In order that current flow will start at the zero poi) 
the a-c. current wave, an adjustment is provided s 
the magnetic pickup may be adjusted to give the | 
relation for the particular welding machine. 
magnetic pickup consists of a permanent magnet wit 
air gap through which the steel pins in the timing disk 
as the disk rotates. The change of magnetic flux caus 
passage of the pins through the air gap induces volt 
in coils on the permanent magnet. These voltages ar 
timing impulses applied to the grids of the Ignitron ec 
tubes. The eract time of fire for each half-cycle is d 
mined by a phase shift circuit and not by the timing 
The standard timing disk for 50- and 60-cycle power 


3 eycles. 


holes cause 


phase 


plies contains 120 holes for pins corresponding to 60 cycles 
per revolution of the disk. Combinations of timing ad 





ments may be obtained. Special requirements sometimes 
make it desirable to use a 90-pin disk which permits the 


use of other timing combinations. 


Ill. Ignitron Spot Welding Timers 

Class 18-335 Ignitron Spot Welding Timers function as 
an accurately timed single-pole single-throw switch. 
The accurate short time obtainable with these timers 
makes it possible to weld thin metals. The timing is 
readily adjustable from 1 to 15 cycles on the SP-11, 1 to 
30 cycles on the SP-11A, and from 1 to 24 cycles on the 
SP-4 and SP-4A each in one-cycle steps. 

Class 18-335 Ignitron welding timers consist of one mail 
control cabinet and will have one or two additional sma 
cabinets containing the time and heat adjusters. ... [Fig. 4 
shows the “SP-11.”] An adjustment is provided so that th 
customer can adjust the point on the a-c. wave at w! 
welding current is initiated. The SP-11 and SP-11A 
are provided with time adjusters separately mounted i1 
cabinet about 9” by 6%” by 454”. The time adjuster on 
SP-11 is calibrated from 1 to 15 cycles in 1 cycle steps. | 
SP-11A is calibrated from 1 to 30 cycles in 1 cycle st 

Operation of the weld initiating cont 
energizes the initiating relay. This closes the Ignitron « 
trol circuits and also the timing tube circuit. The KU- 
tube breaks down at a definite time during the cycle det 
mined by the setting of the power factor control. This 
stantly causes the KU-676 Thyratron control tubes to « 
duct and energize the Ignitron power tubes. At the s: 
time a capacitor-resistor circuit is energized and afte 
predetermined number of cycles, depending on the adj 
ment, the KU-627 tube stops passing current and stops 
KU-676 Thyratron control tubes. The Ignitron then st 
ce onducting at the end of the half cycle. 


Closure 
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Jt wont cost you one cent to 


TEST THIS STOP CLOCK 


in your own lab 


STANDARD ELECTRIC STOP CLOCK 


Use it in your laboratory, your shop, or wherever precision 
timing is required. Several models for a wide range of 
elapsed time interval measurements. Automatic control 
eliminates manual error. Large dial, easy to read. Rugged 
construction assures minimum maintenance. Our 30-day Free 
Trial offer enables you to thoroughly test a Standard Electric 
top Clock at our expense. Write Dept. G for full details. 


THE STANDARD ELECTRIC TIME COMPANY 


Springfield, Mass....Branch Offices in Principal Cities 
“STANDARD MAKES EVERY SPLIT-SECOND COUNT” 








It’s Got to be Right to he 


Nobody ‘“‘bosses’’ Cliff Elliort, chief of 

the Triplett inspection line. Production 

iS up,—'way up, but nobody puts the 

heat on “‘Inspection’’ for the slightest 

variation from the most hard-boiled 

inspection scrutiny in the Industry. For 
is an axiom in the whole Triplett plant—regardless of position 
the pressure of orders—‘‘It’s got to be right to be Triplett 


Under expanded Industrial demand there continues to be no com 
Promise in those rigid Tripiett tolerances and standards which 
have become the International Hallmark of Precision and Quality 


FOR MORE INFORMATION WRITE SECTION 326 HARMON AVENUE 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 


Bluffton, Ohio 













RESISTORS you forget 


When you install a resistor vou hay right to forget 
can, if the resistor is made right eer conservatively ra ted 7 
differential in price between the most dependable resistor and 
the cheapest is so slight that it is not worth the annoyance ai 
cost of a single failure. Ward Leonard Resistors | ‘ 


their reputation upon this sound policy 


BULLETIN 11 BULLETIN 22 


Tells about Vitrohm Wire Is about plaque type 
Wound Resistors. gives sizes mductive md i 1} 
watt ratings resistors 

BULLETIN 19 BULLETIN 25 
Describes Ward Leonard Ril ls a treatise of land 
flex Resistors for unusually special mountings and 
heavy duties. ures 


WARD LEONARD ELECTRIC COMPANY 
38 SOUTH ST., MOUNT VERNON, N. 


ELECTRIC CONTROLS SINCE 1892 





Be MEET the needs of engi 
EASY TO neers and plant men for an 
accurate, portable combustion 
tester, HAYS has combined the 
OPERATE fastest known CO» Analyzer 
with the reliable HAYS Pointer 
Dry Type Draft Gage in a com- 
Combustion pact, easily-operated unit. This 
set is enclosed in a corrosion 
resistant steel case amply 


rugged for practical service 





boiler rooms. 





Outstanding features are a 
minimum of fragile glass 
parts; metal needle 
valves: metal-wool filled 
absorption pipettes; high 
visibility; and speedy op 
eration with accurate re 


sults, 


Write to 925 Eighth Av 


nue, Michigan City 


diana, for bulletin givin 


ve) 


compiete details 
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Wheelco Instruments Co. 


Time-temperature Controller 

The “Wheelco Program Control” consists of a “Capaci- 
Nov. 1935, 
mounted integrally with a synchronous-motor- 
type unit. Each cam (or 


trol” temperature control unit (see Jnstrument, 
304) 
driven 


page 


chart-cam 


program 


clocl 





“program disk’ to use the company’s designation) is cut 
to the required contour, on which rides a follower connected 
to the setting arm of the Capacitrol. 


Continuous-repeat Controller 


The “Rheotrol” is a continuously-repeating time-cycle 
switch with a standard period of one minute. Its chief ap- 
plication is electric furnace control. Thus, if small parts are 
charged into a 100-kw. furnace and a 40-kw. input is de- 
sired, dial is turned to “40” on the percent scale: current 
will then be on 24 sec. and off 36 sec. in each 60-sec. cycle 
of operation. (Result over longer period will be same as if 
furnace had ten 10-kw. elements, of which four were on and 
six off.) Standard cycle of operation is 60 sec., longer cycles 
available. Two models: 684” (illustrated) mercury-switch 
style, rated at 35 amp. 110- or 220-volt 60-cycle non-induc- 
tive load; “Model 680” consists of upper (round) part, has 
enclosed Micro switches, is rated at 10-amp. 110-volt or 5- 
amp. 220-volt 60-cycle a.c. 


Zenith Electric Company 


Program Clock and Process 
Timer 

As shown in Fig. 1 this instru- 
ment has two concentric dials. 
Both the 24-hour dial and the 60- 
min. dial govern the opening and 
closing of circuits, but contacts 
are made only when the preset 
times are reached on both dials. 
This makes possible one-minute 
settings in a 24-hour total cycle. 
Various models are available, af- 
fording a wide choice of signals, 
definite-duration closings, etc. 
Synchronous motors are of 
heavy-duty design and construc- 
tion. 





Process Timers 


These are “repeat” type in- 


struments with 20-, 30- or 60- 

min. cycles. During each cycle Fig. 1 

there is one “on” and one “off” 

period, but the 60-min. type may be had in a m 


which permits two “on” and two “off” periods. All hav 
synchronous motors, visible dials, indicating pointers, knot 
adjustments and silver contacts. 
Interval Timers 

These are for built-in installations, requiring 242” depti 
in back of the 344” square mounting plate. Dials are 2 
in diameter. Standard maximum periods are 50 sec.; 5, 20 
and 50 min. Interval pointer locks in position so that reset 
ting is not necessary if the same interval is to be repeated 
Units are powered by synchronous motors. Contact arrang: 
ments are s-p. s-t. or s-p. d-t., 5 amps. per pole. 


Automatic-reset Timers 

These instruments are started by closing a circuit at a r¢ 
mote location. They return to starting position after p: 
forming the desired function. These functions are 
follows: “Type S 1” will close a circuit for a preset tim 
and then return; “Type S 2” provides a time delay fi 
starting machinery: will close a circuit after a preset tim 
and hold circuit closed until pilot switch is opened; “Typ« 
S 3” is similar to “S 2” with exception that it will reset 
after it has closed the circuit momentarily. (There are a 
number of other circuit combinations.) The maximum times 
are 50 sec.; 5, 20, 30 and 60 min. 








GUARANTEED PERMANENT ACCURACY 


is ‘Built-in’ Palmer Thermometers by these 5 separate steps 





i Waretu ection of the riant Tyt oT Faimer R d-Re ading-Mercury ala: Tor Tube 
@) em ° | 
2. All ti T heat treated and high range tubes electr cally annealed. 
BY 3.0 . ' ‘ ' 8 
- > y pure ry rcury usead, Tree Trom m<¢ Ture DY our Own pecia!l process. | 
: r i r ° . . 
' 4. Each tut bakea To remov ry trace of moisture prior to sealina. | 
) 5. Every tube has its own respectiv ale which ndividually graduated, tested and iden 
? } me ‘ > > 
y 


Specify “PALMER” on your next order for Industrial Thermometers 
Write for Catalog 300D 


























Ht ’ 
! THE PALMER COMPANY 
; mn Mfrs. Industrial, Laboratory, Recording & Dial Thermometers 
3 2511 NORWOOD AVE., CINCINNATI, NORWOOD, OHIO 
Canadian Plant: King & George Sts., Toronto, Canada 
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Kurman 


VEWEST SENSITIVE POWER RELAY 








... Series 300 





FROM 24 TO -90 
od CENTIGRADE 


7 Voltmeter Accuracy The 


5 
venom | “BRIDGE-MEG’ 


KURMAN’ i- 
20 ‘Relay in the wn | RESISTANCE TESTER 


tive Power Relay is the an- 









ted swer to insistent demand 


for unfaltering Relay Per- —I combined “MEGGER I) * Insulation 


formance under extremes of 
, temperature, shock, and vi- Tester and Wheatstone Brid ge 
e 1 bration. This new series is C 

commended to the industry 


Ime 

for as a distinct advancement. Range—.01 ohm to 200 Megohms 

ime 

Vp . . . 
sees ¥ Moulded Base For industrial and other engineers who have electri- 
a (NAVY APPROVED MATERIAL) 


Te cal equipment to install and maintain—here is a com- 
nes ¥ Watt Input .014 — 


plete resistance-measuring outfit all built into one 
¥ Balanced Armature 


portable set that weighs only about 13 lbs. With it 
V High Insulation you can test the insulation of all types of electrical 
¥ Output 200 to 500 Watts equipment and detect and forestall trouble. You can 
¥ Silver Contacts measure coils, contacts and relays. You can locate 
many troublesome faults. The set is portable and 
rugged—suitable for every day hard use. 

Operates on .0018 watts; oper- 


ating limit of 2%, to rigid 
specifications of Signal Corps, that has the remarkably wide range of .01 ohm to 


Let us tell you more about this unique instrument 


Army and Navy. 200 megohms. Self-contained constant-pressure gen- 
erator rated 250, 500 or 1000 volts d.c. Write for 
descriptive Bulletin 1615-I. 





Above is illustrated 
Model BK25 


*Trade Mark Registered U. S. Pat. Off 


James G. Biddle Co. 








KURMAN ELECTRIC CO. 


INCORPORATE TC 


241 Lafayette Street, New York, Nl. V. 





uaz arcu street Clectrical and Scientific Instruments PHILADELPHIA, PA. 
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minutes—when this pre 


(07 yiide On pade 14 } 


ropped. (5) A 
(4) but which comprises a sequence-within-a 


main sequence which is not only 


iited aS 1n 


equence, this minor sequence being automatically repeated 


rain and again until a measuring element has deflected to 


e predetermined point. Example, tire press cycle com- 

I ne automatic safety test. (6) A main sequence 
milar to (5) but comprising two or more such minor se- 
lence Example, the cycle for a fully automatized press, 
ring which two or more safety tests are made. All tests 


e automatic but conditions dictate that 


ne test may be made automatically over and over while an- 
i } 


snouid € 


processing may 
made automatically once only and an 
the “right” 


Combinations of the foregoing. 


ilarm sounded immediately if condition is not 


the first etc. 


time. (7), 


(3), 










Sylphon Thermostatic Assemblies pro- 
vide a wide variety of temperature con- 
trol arrangements to meet practically ~~ 
every need. The Sylphon Bellows isthe 
original seamless, all-metal diaphragm ~ 
... perfected over 40 years of continuous 
research and development. Write for 
Bulletin LX-511. 






THE FULTON SYLPHON CO., KNOXVILLE, TENN. 





"Radio Principle” 
Control 


of Superiority 





<I The superiority of Wheelco “Radio Prin 
— 


every application where temperature control is essential 


nas proved in 
The 


ciple” Controllers been 


Capacitrol, shown at right, is a millivoltmeter type, 


indicating pyrometer, which provides close, instanta- 
neous temperature measurement and control. It is avail- 
able for all temperature ranges between 0 and 3600°1 
or quivalent “(¢ 
CAPACITROL 

Wheeles Instruments Go. i. 140. 47 

° > , 
1929-23 S_ HALSTED STREET . CHICAGO. ILUNGIS Bulletin N I) 


sure 


Your Guarantee * 





Il. Gradual Changes.—(1) Constant rate of chang 
one direction. If produced by a cam, this cycle (ordi 
this portion of a cycle) may obviously be adjusted ¢ 
by the slope of the cam contour, or by the cam speed, « 
both. If produced by a motor, its rate is adjusted by ad 
(2) Constant rate of change it 
direction, followed by a holding period. Since the ho 


ing the motor speed. 


period would be affected by a change in the adjustme: 
cam speed, the rate of increase (or decrease) is ordin; 
determined by the slope of an adjustable member and 
cam speed is constant. With a cam having a fixed-slop¢ 
ing portion, however, the rate of change may be determ 
by cam speed until the desired end point is reached, w} 
upon this cam is declutched for a holding period time 
another cam. (3) Non-uniform rates of change in one d 
tion or successively in opposite directions. This is gene) 
obtained in the simplest way: by a cam especially cu 
provide these successive rates of change and rotated at « 
stant speed. 

ITI. (1) 


increases or decreases in addition to the ‘‘on”’ 


Combination Cycles. Involving non-adjusta 
and “off” 
tions. Refer to types under I and II. (2) Involving adj, 
able rates of change in addition to sequences. Such cy) 
usually call for careful planning, particularly in appl 
tions comprising a battery of processing equipments w!] 


individual automatized operations must be coordinated 
ample, a battery of batch-process tanks into which the 
product flows continuously and from which the treated p 
uct must likewise flow continuously, so that the batte) 
batch-process tanks, as a plant, is the equivalent of 


continuous process. 


That will do for the present! The instruments 


in this issue certainly are triumphs of American ingenuit 


aesc! 


But they represent also marvelous team-work between 
trument makers and users. ‘“‘User-acceptance”’ today is a f 
ery from 1912-18 when Victor Wichum broke the ice by 
stalling time-temperature controllers on trial, covering t 
recorders with brown paper and daring his skeptical p. 
pects to do better by “judgment, skill and experience”! 





INDUSTRIAL INSTRUMENT SERVICE 


CLAUD S. GORDON CO., Cleveland—Chicago—Indianapolis 








LITTELFUSES a plus accurate. They protect! | 
I 1 nt mete radio, aircraft, aut Hig v 

fus Neon teste ind indicators. Fuse 

ng ty Write italog 
Littelfuse Inc., 4759 Ravenswood Ave., Chicago, III 











NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 


National Electric Controller Co 
5305 Ravenswood Ave., Chicago, IIl 








TRU-VAC 
VACUUM GAUGES 


(PIRANI TYPE) 


Priced From $39:50 


Circular on Request. 


CONTINENTAL ELECTRIC CO. 


GENEVA, ILLINOIS 
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The Mark of 
‘ffective Control 


rocess Control for sensitive, stable 
,utomatic control of temperature, 





OSHALLCROSS 

ame ~ 
ELECTRICAL MEASURING EQUIPMENT 
Precision-Built for Perfect Performance 
Ayrton Universal Shunts @ Ratio Boxes @ Standard Resistances 
(| ohm to 10 million ohms) @ Secondary Standards @ Multi- 
Resictance Standards @ Potentiometers—Decade Type ® Decade 
Resistance Standards (Heavy Duty) © Megohm Decade Resis 
tance Standards © Megohmmeters @ Percent Limit Bridges ® 
Wheatstone Bridges ®@ Kelvin-Wheatstone Bridges ® Bonding 
Testers @ Milliohmmeters @ Decade Resistance Boxes ® High 
Voltage Measuring Apparatus ® Kilovoltmeters @ Telephone 
Transmission Testing Equipment @ Fault Location Bridges ® 
Ground Resistometers. 


SPECIAL INSTRUMENTS BUILT TO YOUR SPECIFICATIONS 


Send for a Copy of our New GENERAI 
PRICE LIST No. 10, H.T. Just Off the Press. 


INSTRUMENTS @ RESISTORS @ SWITCHES 


HALLCROSS MANUFACTURING CO. 


COLLINGDALE, PA. 


ressure, liquid level,flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly,without overtravel or hunt- 


ng. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin ; 
No. 102. 


Boiler Meters 


for recording 














combustion 


Recorder-Controller 


conditions and 
guiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 


perature and speed. 





These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 





cating. recording and 


RA-281 Sound Frequency Analyzer will locate it... 


integrating the flow of 


Control Drive 


steam, water, sewage, 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 
iture, drafts. liquid level and other 


factors. 


TheRA-281 Recording Sound Frequency 
Analyzer is adaptable to almost every 
noise or vibration testing problem. You 
may use it as a standard high-precision 
sound level meter or asa sound frequency 
analyzer—with either Western Electric 
moving coil mike or moving coil vibra- 


tion pickup. It delivers data either on 
a graphic record or on an indicating 
meter. 

You can count on the RA-281 for 
highest precision—it’s calibrated to Bell 
Laboratories standards. Write for details 


—no obligation. 





Electrical Research Products Inc. 


BAILEY METER 76 Varick Street, New York, N. Y. 


COMPANY 


41 Ivanhoe Rd., Cleveland, Ohio 


A Subsidiary of 
Western Electric Company 
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ketchy it « ld be much improved even in published in this country and abroad during part means at Ie a s slight —e “ 
t} pace A \ omiasion the past twenty years. Up to recently, how the pilot : ind in iction one false 
ind ert will be met ver, this information had not been corre noeuver means the a¢ iths of all on } 
r ectior n rad in view of lated for presentation to engineers an Under the General Editor's nam« 
their present eneral use is inadequate cientists who have occasion to use contacts title-page of each volume appears t 
Further, the O nd type the only one l r work with them. Th first mn elec Ek. W. Knott as Advisory Editor, The 
cribed, is not t type mmonly in use ir trical contacts in the English language, re ices in both books are signed by bot! 
this country ently written by a ! in this field fo ditors. Mach of the prefaces gives 
Applvir the « rections to the mercurial , nv vears. meets an acutelv-felt need to the instrumen manufacturers ft 
bar t ne in the text. so as t 1s well arranged his treat plying valuable material. However, 
btair ! ! nswer, the se level pres me firstly the phenomena ox the text is specially written and s 
! t I 1 regrettable ver 1 i contacts, then discussin the illustrations are specially made 
t. It important to point out to the joints in electrical conductor ifter whicl so, these volumes do not take the } 
t nt that correctir tl baromete i he introduces in detail the subject of switcl the xcellent special handbooks iss 
! for temperature nd gravity ur cal contact Having covered the 1 ictical as Kollsman and other American make 
error if nec rv) ive the well-know pect of the subject. he liscusses circuit Most of the chapters and sectior 
station pr ' nd that applyir Re phenomena, describes various circuits, and with basic principles. It is empha 
tion t f l rrection to th ta explair condition oceurrin when the these must be thoroughly grasped ir 
| ! t meteorological sea ire closed and opened. This is followed by to service instruments intelligently. I 
pre re t the tation review of the rhysics of ares and dis tion procedures f course, are give! 
rhe pillar error f the mercurial harge After tl reat deal f sp tail Precautions” are made to sta! 
barometer tate t I nstant, varies i levoted to the theor of are extinctior Nothing is to be found as to metl 
with risir nd falling pressure. Since for nd the methods employed for the suppres selecting training and supervisi! 
Weather Bun 1 station barometers it \ ion of ares, The 1uthor then describes ground crews but only the n 
ri only about } b, application of this variou materials used for electrical cor maginative clod will not detect betwe 
tr blesome correctio1 is rdinarily neg- tacts and gives their physical and electrical lines a spirit of thoroughness and li 
lected properties. The book ends with a review of death earnestness M. I 
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Introduction: “Not all names of 


I chapter 


Jlecular Spectra and Molecular Struc- 
_I. Diatomic Molecules. By GERHARD 


c. Prentice-Hall, Ine., New York, 
Cloth, XXvill t 592 pages Price 


field of molecular spectra, or band 
i is they are frequently called, 
een acce heretofore only to a 
i number of specialists, mostly for 
presentation of 


‘ssible 


f a comprehensive 
ibijiect on a modern basis. The ap- 
nee of this excellent book, there- 
fills an important gap in the phys- 
te iture 

present volume is limited to dia- 
1olecules, a second volume deal- 

vith polyatoml« being 
sed. It begins with a review of the 
ts of atomic structure, including 
ussion of the Bohr theory, the prin- 
of the wave mechanical theory, 
the vector model. The next chapter 
with the observed molecular spec- 
ind their representation by empir- 
formulae and discusses the visible, 
violet, infrared and Raman spectra. 
imber of good reproductions of typ- 
pectrograms of bands and _ band 
ems have been included in this chap- 
order to give an accurate idea of 
characteristic properties which 
is a basis for the theoretical dis- 
ons of the following chapters. 
third chapter contains the theory 
rotution and vibration of diatomic 
‘ules and their relation to the in- 

d and Raman spectra; the next two 
eneral discussion of electronic states 
i electronic transitions and their use 

the interpretation of the visible and 

violet band spectra. Chapter VI 
with certain aspects of molecular 
cture, mainly electron configurations 
Chapter VII with dissocia- 
ind related topics, and the conclud- 


reviews the applications of 





molecules 


1 valence 


cular spectroscopy to other fields of 
sics, chemistry, and astrophysics 
n the theoretical treatment, the auth- 
has been successful in including just 
much of the theory as is necessary 
the understanding of the experimen- 
facts, and to omit the more difficult 
ical details, for which he re 
to other authors. Thus, the book 
be used without extensive mathe- 
cal training. A large number of dia- 
ms, curves, and other illustrations, as 
l s the clear and precise lanzuage 
Which the book is written, make i 
litable as an introduction to the sub- 
At the 
ference work, since it contains a com- 
te and up-to-date table of molecular 
nstants of diatomic molecules and an 
xtensive bibliography. 


same time, it is useful as a 


I. ESTERMANN, Assoc. Professor 
of Phusics, Carneaie Institute of 


Technology, Pittsburgh. 


French-English Science Dictionary — 
st Edition. By Lours DeVrirs. McGraw- 
ll Book Co., Ine., New York, 1940. Flexi- 
leather, 5 & 7 inches, viii + 546 pages. 


ice $3.50 
This is the best French-English science 
tionary ever put out anywhere at any 


me. It is more than that. It is an abridged 
nch-English technical dictionary but 
re probably were reasons why it could 
t be so titled and advertised, one reason 
ng the risk of disanvrointing srecialists. 
author was careful to explain in his 
animals, 

ects, plants, or chemical comnounds have 
n included, since each subject wonld 
ke up a dictionary of its own.” This 
tation applies to industrial measurement- 
i-control technology For example, the 
t French instrumentation word that came 
the reviewer’s mind was 
h means a recorder chart. That mean- 
is not given. Nor does “débitmétre” 
Vmeter) anpear in the French vocabu- 
but “flow” is given as one of the 
valents of “débit,”” so that in this case 
iser of the book will be satisfied. The 
remark applies to most comround 

is, another example being that al- 


“diacramme,” 


though ‘“‘tachygraphe is missing, “‘taché- 
ométrie ind “tachymeétre are included 
The reviewer (whose mother-tongue is 


French) spent a couple of hours trying to 
find serious omissions, but could not dis 
cover any. One may express the hope, how- 
ever, that the author (who is Professor of 
Modern Languages at Iowa State College) 
Is seeing to it that his collaborators for the 
next edition include i greater proportion 
of engineers. 

What about the irregular 
news! Again quoting the Introduction 
“The author has given many forms of the 
present, past, and future tenses as well as 
the past participles with at least one mean- 
ing and the infinitive form in parenthesis in 
case other meanings are desired. In addi- 
tion to this, some five hundred common 
idioms have also been added, most of them 
based on verb forms. These idioms will 
facilitate the translation problems of i 
student who is not majoring in Frenct 

Other correctly-descriptive extracts from 
the Introduction 

“This dictionary of entries is, 
like the German, the first of its kind in- 
cluding terms of the agricultural, biological, 
and physical 
literary terms. 

“Many words have been included even 
though the French and the English spell- 
ings are the same or practically so. If these 
words were not included, the 
student would easily give up, whereas now 
he will take the meaning, even though 
spelled — like the French, and_ refer to 
Webster’s Unabridged or the New Standard 
Dictionary for further definitions, The 
author uses both dictionaries constantly 

‘This dictionary in its com] 
not claim completent ss.”’ (But the small size 
and flexible-leather binding make it easy to 


verbs Good 





£3,000 


sciences, as well as many 


iverage science 


ict size can- 


slip in the coat-pocket when the user goes 
from building to building on the campus or 
in the works.) M. F. B 


CLEARANCE SALE 


The Engine Indicator—Its Design, Theory 
and Special Applications. By K. J. De- 
Juhasz. 1934. A mine of information for 
all engineers who have to investigate 
forces and motions—not only in engines 
but in many other applications, Cloth, 
514x814 inches, 343 pages, $3.75. 

(Only 141 copies left) Special price $2.00 






Dielectric Phenomer in High Voltage 
Cables. By D. M. Robinson. 1936, Cloth, 
514x8% inches, 186 pages, $5.00. 

Special price $3.00 


(Only 25 copies left) 
A Symposium on Illumination, Edited by 
C. J. W. Grieveson. 1935. Made up of a 
number of chapters, each written by a 
specialist. Theoretical and practical prob- 
lems connected with modern lighting. 
Cloth, 544x8% inches, 229 pages, $5.00. 


(Only 11 copies left) Special price $3.00 


Protection of A. C, Circuits. 
Stubbings. 1935. The material 
y presented in lucid manner, It 
is a concise treatment of a subject here- 
tofore requiring extensive reading in di- 


verse publications, Cloth, 544x8% inches, 
293 pages, $5.00. 


(Only 23 copies left) 





Special price $3.00 
Mercury Are Rectifier Practice. By F. C 
Orchard. 1936. This book is one there 
need be no hesitation in recommending 
to anyone concerned with the practical 
operation of rectifier plants, Cloth, 514x 
814 inches, 235 pages, $5.00. 

(Only 159 copies left) Special price $3.00 
Theory of Alternating Current Wave 
Forms. By Phillip Kemp. 1935. Probably 
the first treatment including adequate 
discussions on non-sinusoid’l wave for 

A standard reference. Cloth. 5%4x8% 
inches, 218 pages, $4.50. 
54 copies left) 


(Only Special price $3.00 


Vrices include postage to U, 8. 


INSTRUMENTS PUBLISHING CO, 
1133 Wolfendale Street 
PITTSBURGH, PA, 











AMTHOR Dead Weight 
Pressure Gauge TESTER 


Type 452 O _ 
Ota 






design and 


Modern construction 
puts this rugged precision instru 
ment in a grade above the ordinary 
dead-weight testers 


Made in eight ranges, to 3000 Ibs 
maximum 


We guarantee 1/10 of 1 percent 
curacy in each range 


The Type 452 is designed for sim 
plicity and compactness. It incorpo 
rates the newest refinements and 
improvements Adapters and tools 
are supplied, as well as either car 
rying case or protecting cove! 


Immediate and intelligent at 


tention will be ’ » you 
inquiries on all industrial 
speed measurement problems. 
Drop us a line today. 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 














For Extremely Close 
Temperature Control 


Visual-Stats 








@ Sensitivity of a hundredth of a degree 
is easily attainable. @ Top of mercury 
column visible at control point (where 
most important) because electrodes ter- 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional! straight form. 
@ Send for brief, attractive bulletin. 


The Philadelphia Thermometer Co. 
915 Filbert Street i Philadelphia 


Oldest Thermometer Manufacturer 


in Philadelphia 
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Trimount Well Type Manometers have 
been accepted because of their wide 
range and flexibility in perform- 
ing all tests which require great 
accuracy, for testing aircratt 
equipment Send us your in- 
quiry for manometers and cata- 
log B-2 
FEATURES 
@ Wide, easily visible 
etched aluminum scales— 
: External zero adjustment 
' screw. 
} 
: : @ Heavy wall Pyrex tubes 
—annealed after forming 
—ends flame 
rounded. 
@ Available for 
panel, bench or 
4 wall mounting. 
i 
j | @ Glass protec- 
3 tion covers on 
all models. 
' e 
| 
i 
' 
j 
; 
| —_ = ~ w= 
TRIMOUNT INSTRUMENT CO. 
37 W. VAN BUREN ST. CHICAGO, ILL. 





TRIMOUNT MANOMETERS 








HARDNESS 
TESTING... 


done WITH NO MENTAL HAZARDS. 
The SCLEROSCOPE has done it for 
the past 33 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparativel y 
inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 


& Mfg. Co., Inc. 


9025 Van Wyck Avenue, Jamaica, N. Y. 








Vacuum - - - 
Thermocouples 


featuring 


DEPENDABLE STABILITY 
HIGHER OVERLOAD 
, FASTER RESPONSE 
Our thermocouples will meet the 


most rigid requirements. Write 
your requirements to— 





American Electrical Sales Co., Inc. 
67 E. 8th ST NEW YORK, N. Y 
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MANUFACTURERS 
NEW LITERATUR 


In this department we report ALL pieces of NEW literature pertaining to Instrument 
received from the manufacturers. Readers may secure without cost (unless noted) any 
items reported here, by filling out and mailing the coupon on the facing page. 








[-193 Plugs for Radio and Telephone 
Circuits. Bulletin AP, 814” 105”, 8 
pages, describes and illustrates a num 
ber of Type “AP” plugs and receptacles 
for aircraft and other uses, includes di 


ind table of 
Development Co., 424 


mensional sketches 


Cannon Electric 


weights 


West Avenue 33, Los Angeles, Calif 
1-194 Bushing Test Set. Catalog E-54 
(4), 7% 10144”, 12 pages, describes new 


portable equipment for measuring, at a 
normal test voltage of 10,000 volts, the 
power factor and capacitance of installed 
bushings, insulators and other high-volt- 
age dielectrics. Leeds & Northrup Co., 


1934 Stenton Ave Philadelphia, Pa 
1-195 Pressure and Temperature Re- 
corders, Bulletin No, 111, 734” 10%”, 
24 pages, describes Type K35 recorders 
including a table of the different types 
of measuring elements. A number of typ- 


ical 


rious 


illustrated in va 
Bailey Meter Co., 1050 
Cleveland, Ohio 


installations are 
industries 


Ivanhoe Rad., 


1-196 Liquid Measurement. Bulletin 
81,” 11”, & pages, discusses measure- 
ment with the King-Gage, formerly K-S 
Telegage, an instrument to determine 
the liquid level, or liquid content, of any 
type of tank, vat or container. King En 
gineering Corp., Ann Arbor, Mich 


1-197 Automatic Control, Bulletin 42, 
81” 11”, 4 pages, describes device for 
iutomatically controlling the input of 
power, heat, or flow of liquids or gases 
to any process or equipment. Lindberg 


Engineering Co., 221 North Laflin St., 


Chicago, Il. 


1941, 
items on 

device, light 
vacuum pump 
Central 
Bivd., 


1-198 “Ceneo News Chats.” April 
734” 10%”, 24 


time! 


pages, covers 
mixing 
polarimeter, high 
laboratory apparatus 
Scientific Co 1700 Irving Park 


Chicago, Tl 


synchronous 
source 


ind other 


Bulletin GEA 


[-199 Plugging Control, 
7 and 


IOS id 1014”, 4 
ing-control 


pages, describes 
equipment 
shows 


plugging-switch, 


illustrate 
the new also 


eight ways to apply the switch. General 


Klectrie Co Schenectady N. Y 


[1-200 Air Compressors, Bulletin H-620 
Bsc. 8” 10146”, 8 pages, describe and 
illustrates balanced angle type com 
pressors for industrial service single 
tare and two-stage. Worthington Pump 


& Machinery Corp., Harrison, N. J 


[1-201 Tank Temperature Control, Con 
densed Catalog, 8144” X* 11”, 6 pages, de 
scribes and illustrates low water cut 
offs, thermostatic tempering valve, boile1 
water filter. water hammer and vibra- 
tion eliminator. The Van Norstrand C 
Ine 119 East 27th St New York City 

1-202 General Radio “Experimenter.” 


April 1941, 8 pages, contains articles on 


New Terminals for use with Coaxial 
Transmission Lines” and “A New <Audio- 
Frequency Microvolter.”’ General Radio 
Co., 30 State St., Cambridge, Mass. 


Controllers, Bul 
letin A-286, Folder, covers automati 
temperature controller with Type B 
drive-unit recommended for group-drive 
many as five controllers. A number 


Potentiometer 


of as 


f illustrations of typical install 
ire included. Foxboro Co., 46 Ne] 
Ave., Foxboro, Mass. 

1-204 Non-Inductive Resistances 


No. 1, Sec. BS, 814” 11”, 4 pam 
scribes and illustrates “Ohm-spun 
sistor units and meter and relay 


covering list prices of the 
The States Co., 


various 
Hartford, Conn. 
1-205 


570, 8” 


Strip-Chart Recorders, Bu 
1014”, 16 pages, describes 
illustrates d-c ammeters, milliamm«e 
voltmeters, millivoltmeters, press 
gages, liquid level gages, recording t 
mometers, tachometers, flowmeters 
chanical motion recorders and Met 
ter system of telemetering. The B 
Co., Waterbury, Conn. 


[-206 Valve Positioner, Sheet, 8! 
11”, 1 page, describes and illustrate 
valve positioner for diaphragm \y 


which provides for the optional us¢e 
by-pass valve 
Moore Products 


Philadelphia 


changeable unit 
3629 N, Lawrence St., 


1-207 Tension Dynamometers, Bul! 
814,” 11”, 2 pages, 
tension measuring 
for determining the pound pull on pm 
transmission, cable, messenger and 
strand wires. W. CC. Dillon & Co 
5410 West Harrison St., Chicago, I) 


describes and 


trates instrur 


Indicator Base, Lb 


covers base 


[-208 Magnetic 
let, 314” 514”, 4 
dial test 


pages, 


indicators consisting of A 


magnet, equipped with a removable 
right post of non-magnetic metal. Me 
phone Corp., 714 University Ave., Roc! 
ter, N. Y 

1-209 Production Counter Cata 





4 ee 
new 
photocell il 


Section No. 16, 8! 
and illustrates 
ope rated by 


pages, 
magn 


Sc! ibe s 


counter 


beam projector. The interruption 
light beam by an object actuates 
electric counter. Durant Mfg ‘o 


(¢ 
North Buffum St., Milwaukee, Wis 


Hand 
page, 
rotating gt 
changes by 
until the 1 


Sheet 


Centrifugal 
814” & ae 
with 
ranges are 


head 


ometers, 5-range 


shift 
tating the barrel 


Speed 


seen just below the Knurling is in 
center over the dial and snaps into } 
tion with an audible click. Coats M 
chine Tool Co., Inc., 110 West 40t! 
New York City 

1-211 Recording Potentiometer 


No. 22-32, desc1 


for glass 


Glass Lehrs, Bulletin 
multi-record potentiometer 


temperatures and speed. Records of 
glass lehr belt speed and the tem] 
tures of lehr heating zones are coml 


on one chart Brown Instrument 
1482 Wayne Ave., Philadelphia, Pa 
1-212 Reeording Instruments. Cat 


10%”, 12 p 
and d-« 
switchb 


43-415, 85” 
jescribes and illustrates a-<« 
meters and voltmeters in 
wall and socket mounting portable t) 


Section 


The ammeters are available in rat 
from 5 to 125 amperes and the volt 
ters in ranges from 90-140 to 450 
volts. Dept. 7-N-20, Westinghouse E 
tric & Mfg. Co., East Pittsburgh, Pa 


which is made as an int 


Tachometers 
show s ta 


yr 
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Cornell-Dubilier “Capacitor.” Vol. 
s 2 & 3, each 16 pages, contains 
s entitled ‘Service for Fidelity” 
Part 2 of “Killing the Hum-Bueg” 
list of new dial settings. Cornell- 
er Electric Corp., New Bedford, 


i4 Liquid Level Control, Bulletin 
814” xX 11”, 4 pages, describes and 
ites Faratron electronic control 
sats, no moving parts, non-mechan- 
an electronic switch for controlling 
of water, syrup, oil, milk, ete., in 
type of container open or closed 
enite Electric Co. 407 South Dear- 
St., Chicago, Il. 


°15 Oil Testing Instruments, Catalog 
699E, 8%” X 11”, 32 pages, describes 
illustrates 100 types of oil testing 
uments—new and improved petro- 
testing apparatus for acid heat, 
stability, Ramsbottom carbon resi- 
grease consistency, kinematic vis- 
sity, flash and fire, ete. C. J. Tagliabue 
Co., Park & Nostrand Aves. Brook- 

N .%. 


1-216 “The Laboratory.” Vol. 12, No. 4, 
9” 96 pages, contains article on the 
1ufacture of burettes, items on elec- 
illy operated device which imparts a 
vrating motion to a platform upon 
hich flasks, bottles and similar con- 
ners can be attached and a new lab- 
ratory instrument for measuring re- 
ctive index and other laboratory de- 
es. Fisher Scientific Co., 711 Forbes 
Pittsburgh, Pa. 


|-217 Sulphur Determination Appara- 
tus. Bulletin C-140, 81%” X 11”, 4 pages, 
iescribes and _ illustrates shell-design 
juartz tube sulphur determination ap- 
paratus; also assay distillation unit and 
hell-design kinematic viscosimeter bath 
Braun Corp., 2260 East 15th St., Los An- 
eles, Calif. 


[-218 Low Power Photomicrography. 
‘atalog F-19, 816” xX 11”, 4 pages, de- 
scribes and illustrates micro tessars and 
tessar IIb lenses designed for low power 
photomicrography. Price list attached 
Bausch & Lomb Optical Co., 615 St. Paul 
st Rochester N.Y 


[-219 General Radio “Experimenter.” 
May 1941, 8 pages, contains two articles 
entitled “Radio Frequency Characteris- 
tics of the Type 726-A Vacuum-Tube 
Voltmeter” and “The General Radio 
Standardizing Laboratory.” General Ra- 
lio Co., 30 State St., Cambridge, Mass. 


1-220 “fhe Hydromike.” Vol. IV, No. 3, 
81,” \% 11”, 4 pages, contains feature 


irticle discussing Stevens simplified ven- 
turi meter, brief description of box com- 
pass and item on keeping recorders dry. 
Leupold, Volpel & Co., 425 N. E. 70th 
Ave., Portland, Oregon. 


[-221 Engineering Data Covering Re- 
sistors and Controls, Loose-leaf Binder, 
” % 114%”, 44 pages, contains data sheets 
yn resistors, controls and resistance de- 
ices for the radio, television, electronic, 
lectrical and aeronautical industries 
‘larostat Mfg. Co., Inec., 285 North 6th 
St Brooklyn, N. Y. 


|-222 Terminal Blocks, Cat. No. 1, Sec 
814” & 11”, 4 pages, describes and il- 
istrates Type NT terminal blocks de- 
igned to provide a junction between 
switchboard wiring and cable wires, 
vailable in from one to sixty poles mak- 
ng them suitable for a wide range of 
ipplications. The States Co., Hartford, 
onn 


[-223 Temperature Control. Bulletin 
», 12-6, 84%” & 111%”, 8 pages, describes 
i illustrates tipper temperature con- 
1 system for automatic can filling ma- 

hines Brown Instrument Co., 1482 
iyne Ave., Philadelphia, Pa. 


[-224 Smoke Indicators. Bulletin 413, 
“df 11%”, 4 pages, describes and il- 
trates super sensitive visual type 





. | P 
smoKe indicators for guarding against 


objectionable smoke and indication of 

proper combustion hazes; and automatic REMINGTON ARMS co. 
combustion control with the Hazegage CHRONOSCOPE 
combustion indicator. Ess Instrument 

Co., 30 Irving Pl., New York City 


' T-225 Electrical Connecting Devices. 

Catalog No. 11, 20 pages, covers complete 
line of multi-contact plugs and sockets, 
terminals, terminal panels, fuse mounts, 
et Howard B. Jones, 2300 Wabansia 
Ave., Chicago, Il. 


[-226 Glass-Electrode pH Indicator. 


Catalog E-96(2), 73%” x 101%”, 8 pages 
describes and illustrates portable pH 
indicator for laboratory and plant appli- 





cation, said to retain accuracy up to Accurate Within | 
85°F. in atmospheres of 95% relative } 
§ s % f ive hu- ili 
midity ind measurements to be made Between | & 200 Milliseconds 
consistently within its limit of error of Inquiries invited 
idjustment +0 ¢ s wa) t 
i ’ IpH. Leeds & Northrup Dynamometers, wattmeters, milliammeters 


Co., 4934 Stenton Ave., Philadelphia, Pa and voltmeters. Also ultra-sensitive meters 
nies both for A.C. & D.C., fluxmeters, electro- 
; [-22% Mercury Relays. Bulletin 140, static voltmeters from full scale 120 volts 
S10 x 11”, § pages, describes and illus- to over 20,000 volts, thermocouples, earth 
trates plunger type mer ury relays with current meters, cable testers, etc. 


hermetically sealed, non-fusable, non- Special Apparatus Built to Order. 
oxidizing contacts. Typical contact rat- 


ings for time delay and quick acting RAWSON ELECTRICAL 

contacts shown. The Adams & Westlake INSTRUMENT COMPANY 
Co., Elkhart, Indiana 110 POTTER ST. CAMBRIDGE, MASS 
Branch: {5 East 26th St., New York City 


Representative: E. N. Webber 
4358 W. Roosevelt Rd., Chicago, Ill 


[-228 Viseosimeter. Bulletin GEA-3618 
8” & 10%”, 2 pages, describes and illus- 


trates Zahn viscosimete1 for control 





principally of the viscosity of finishing 
materials, such as paint, varnish, lacquet 





or Japan. General Electric Co., Schenec- 
tady, N. Y 
[-229 Tool Chests. Bulletin, 816” « 11”, TETCO 
f pages, announces new line of machin- 
ists’ tool chests of solid oak, leatherette § eed Recorder 
or a low priced line of poplar. Prices of p 
the various chests included George 


Scherr Co., Inc., 128 Lafayette St., New 


York City 


1-230 “Solving Industrial Crimes,” 


Case No aa 4 . 514”, 16 pages, covers 
speed recorders and indicators, recording 
ohmmeters, time recorders, relays or 
contact making instruments, pressure 


recorders, portable current transformers 
ind other recording instruments in mak- 
er’s line. The Esterline-Angus Co., In 
Indianapolis, Ind. 
































SS SEES 

SMALL DRILLS Creates a permanent time rec- 

from .0016 up to .1969 inch diam- ord on a waxed chart. Accu- 

eter, all sorts of sma!i turned parts. , . > gate ~. 

Small wood screws in brass, steel, rately records rate of produc 

etc., turned from the bar. tion, time and duration of 

BLACK GRINDING DISCS stops, total quantity produced 

H. C, M. ENGEL, Inc. The Electric Tachometer Corp. 

P. O. BOX 233, SIDNEY, NEW YORK 1358 Spring Garden St., Philadelphia, Pa. 
SBeBeeBBeBeBeBBeBeee Be BBB Clip and Mail this Coupon SSBB BBeBeaeeennnez eae et 


Instruments Publishing Co., (JUNE 1941) 
1117 Wolfendale St., Pittsburgh 


Please have the following catalogues, etc., reviewed in this issue sent to me. 


Numbers............ So ae P 


I also desire further information concerning the following products advertised in 


this issue (Write page number and name of company). 


Name..... Shae er Ria TA eet areteera a ee a eas Firm name.. ; RR cig tin aha 


WN 8h Sinisa die es Nardi beeing Fereta Address BRN rena eh ahs a Nahas 
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FLUCTUATING 


~ CONSTANT 
VOLTAGE 


instrument or 10 KVA 


LINE VOLTAGE 


Whether it’s 1 VA for an 
for a Production line—here’s constant, stable 
voltage for you at all times, even though the 
much as thirty percent. 


line voltage varies as 


They are fully automatic and instantaneous in 
operation—have no moving parts—require no 
maintenance—and are self-protecting against 
short circuit 


You can build a SOLA CONSTANT VOLTAGE 
TRANSFORMER into your product, or incor- 
porate it im your production line or laboratory 
and know that every test will be made under 
identical line conditions 

Compact—economical. Standard designs are avail- 
able, or units can be built to your special 
specifications isk for Bulletin GCV-74 


SOLA ELECTRIC COMPANY 


2525 Clybourn Ave. Chicago. III. ; 
what ley, 
OOH, 








PORTABLE 


WHEATSTONE BRIDGE 





A high grade instrument for measuring 
resistances from a fraction of an ohm 
to 10 megohms. Contains a 4-dial rheo- 
stat, ratio dial, galvanometer and bat- 
tery, ail enclosed in a substantial wal- 
nut case. Nine coils per dial. Accuracy 


1%. Built to endure. 

Cat. No. 1050—Portable Wheatstone Bridge 
with Murray and Varley Loops. . .$110.00 

Cat. No. 1052—Portable Wheatstone Bridge 


without Murray and Varley Loops.$90.00 
Send for Bulletin No. 105 


RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St. 





Philadelphia, Pa. 
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Speed Te 
DIRECT READIN‘ 
INDICATORS 


Centrifugal Type 


Portable and Stationary 
Indicating Speed and Total Run 
Flexible Shaft, Belt, -or 


Drives for Remote Indicating. 


Electric 


4 
Types Available for Every Indust) 


Locomotives, Steam, Gas, 
and Electric. Baking Time for Ovens 
Dryers, Etc. 
Centrifuges, Textile Machinery 
Marine, Fire Apparatus 


Automotive, General Machinery 


Submit Your Problems to Us 


JONES 
MOTROLA SALES CO. 


438 Fairfield Ave., Stamford, Conn. 
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JULES RACINE & COMPANY: 


20 WEST 47™ STREET, NEW YORK@ 





| G Y bom | 


VOLTS A.C. 


Seone me 





MILLIAMPERES 
D.C 150 





WISE INVESTMENTS FOR TOMORROW! 


Mounted on the panels or controls of the machines you build, 
Weston Instruments offer more than an extra increment of sales 
value for today... more than reliable protection for your ma- 
chines during the active days just ahead. Their long-term depend- 
ability will stand you in good stead after the defense period has 
passed... when machine performance records will all be available 
and when proved performance becomes a critical buying factor 
once more. Weston Electrical Instrument Corp., 591 Frelinghuysen 


Ave., Newark, New Jersey. 


laboratory Standards es : Precision BC and - : , Specialized Test Equipment... light 
AC Portables . . . instrument Transformers — Measurement and Control Devices... 
- +» Sensitive Relays... DC, AC, and Exposure Meters... Aircraft instruments... 
Thermo Switchboard and Panel instruments. ' Electric Tachometers...Dial Thermometers. _ 
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